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INTRODUCTORY. 



IN deriding to issue a magazine dealing 
with aerial navigation, we have been 
influenced by the widespread ciesire 
which exists for information on this ever- 
fascinating subject. We make no attempt 
at prophecy, but there is no question that 
flying by human beings is nearer realisation 
than many people imagine, and, when we 
reflect upon what has been done in other 
branches of engineering, it requires a very 
small effort of the imagination to realise 
what may transpire in the development of 
aerial navigation in the near future. It is 
not our intention here to refer to history or 
to deal with past attempts, but there is no 
question that the comparatively recent 
work of Proffssor Langley, Mr. Hiram 
Maxim, C^ount Zeppelin, M. Santos- 
Dumont, and others, has directed attention 
to the subject and aroused an interest of 
much greater intensity than has ever 
before been evinced in the matter. 

This growth of interest is due to a variety 
of causes, and we are of opinion that the 
longing for aeriel flight has been greatly 
brought about by the sports of cycling and 
automobilism. Five or six years ago very 
few indeed had tasted the delightful aban- 
don of a rush at full speed through the air, 
biit the free-wheel bicycle has enabled 



thousands to enjoy this experience, or some- 
thing approximating it, but the rush of the 
descent is soon over, and the rider sighs 
for a repetition of the exhilarating motion. 
Then, in the automobile, particularly in the 
high-powered machines, the foretaste of the 
sensation of flying is still nearer the reality, 
though the considerations of trafllic and road 
surfaces, not to mention police espionage, 
remind the automobilist that he is still tied 
to earth. Yet the fact remains that these 
delightful methods of terrestrial locomotion 
have shown the modem man what can be 
<k)ne, and he longs for the full freedom of 
aerial travel. Consequently, hundreds are 
interested in the subject of flying to- 
day where a few years ago the matter was 
one only considered by a few scientists and 
enthusiasts, for it must be confessed that 
the attitude of the average individual with 
regard to these men was that of charitable 
toleration for the hobbies of persons who 
were considered to be little better than 
amiable lunatics. Quite apart from any 
advances which have been made in the ait 
of recent years, it is necessary to bear in 
mind the fact that the modern investigator 
has at his hand the material and workman- 
ship which the pioneers never enjoyed, and 
it is now possible for him to obtairv wJ^^5^iv'^ 
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of extraordinary power in regard to their 
weight, and not only so, but the tubing for 
the framework of his aerostat, and, in fact, 
almost ever}' part, can be obtained with a 
strength in regard to lightness which was 
impossible only a few years ago. Here 
again we see the influence of the cycle, for 
the demand for lightness on the part of 
users of the pedal-propelled machine has 
resulted in those engaged in that branch 
of light engineering devoting ever)' effort 
to the reduction of weight without sacrifice 
of strength, and, in consequence, brands of 
welrlless steel tube of wonderful lightness, 
considering their strength, are now in every- 
day use. This also applies to the chains, 
the bearings, and, in fart, we may say to 
ever)- part of the cycle. Then, again, we 
have to consider the motive power. Quite 
recently it was necessary, if a light and 
very p<->werful engine was required, for the 
would-be aeronaut to make every [)art of 
his engine from original designs out of 
sperial material and at a fabulous cost. 
Now a mcitor of 70 h.p. on the brake is 
made in this rountr\' whi^h only weighs 
10 lbs. per h.p., anrl even this can be re- 
duced in weight without great cost if neces- 
far\'. Therefore it will be seen that, a[)art 
from any development in the flying marhine 
itself, the materials and requisites are [)racti- 
cally ready to the hand of the experimenter, 
and these facts alone warrant the indulgence 
of great hopes for the possibilities of the 
near future. 

To return to the mission of this magazine, 
we may say it is our intention to make it 
of an extremelv elementarv character, as 
well as Ui provide matter of intere.st to the 
expert aeronaut. Most of those who have 
a knowled;:e of the subject have devoted 
years Ut :> acquirement, and comparatively 
little written lore is available for the new- 
comer into the world of aerial navigation. 



Therefore, it is our intention to deal 
very largely with first principles, and while 
keeping touch with the present to devote 
very special attention to the past, where it 
will afford information as to the principles 
guiding those engaged on the problem of 
aerial flight to-day, and by these means we 
hope to foster the growing interest in the 
subject, and to provide our readers with in- 
formation which will enable them to under- 
stand it in all its bearings and to realise its 
difficulties and its possibilities. Finally, it 
should be clearly understood that the maga- 
zine is published independently, and with- 
out anv connection with, or bias in favour 
of, any particular association, society, or 
club. It will record the doings of the world 
of aeronautics with absolute impartiality. 



Kites. 

Seven or eight years ago Major Baden- 
Powell, a distinguished member of the 
Aeronautical Society, after much experi- 
menting, evolved a flat kite without a tail 
which could be folded up for transportation, 
and yet, when several of them were coupled 
together, sufficed to lift a man. He thu» 
demonstrated that for army puq^oses kites 
might often advantageously supplant 
balloons. 



M. Santos-Dumont^s Belief. 

M. Santos-Dumont, when speaking the 
other day in Paris, referred to the Army 
Balloon Factor)- at Aldershot, which he 
said was in full activity. He regarded the 
vast camp at Aldershot as a splendid field 
for the rapid perfecting of the steerable 
balloon, and believed that Colonel Templer 
and the engineer corps at Aldershot were 
doing their utmost to solve the problems 
which attended the application of " the 
science of the air " to militar}- requirements. 
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PROFESSOR S. P. LANCLEY, the 
long- distinguished serretar)- of the 
Smithsonian Institution, Washing- 
ton, U.S.A., and eminent physicist and 
aeronautical specialist, whose portrait 
appears as our frontispiece, may justly 
claim to have attained to greater distinc- 
ticm in the promotion of true mechanical 
flight, both in literary work and in untiring 
experiment, and to have achieved more 
truly valuable practical resuhs in that field 
than any preceding him. 

For no less than sixteen years has Professor 
Langiey steadily devoted himself to this 
fascinating study, and happily with such an 
intelligent grasp of the subject that eventu- 
ally — after oft-repeated and long-protracted 
disappointment and failure, to sunive which 



undaunted ai^ues no ordinary mar) — he 
scored a veritable triumph in the production 
of a mechanical " flying machine " that really 
does fly, and flies with remarkable stability 
and grace for protracted flights by steam 
power alone. This admirable machine, be 
it said, is of such dimensions as to be more 
than a mere mcxlel, and, indeed, to approxi- 
mate closely to the condition of one carrying 
a passenger, but at a disadvantage compared 
with the latter in the absence of intelligent 
control on board, and a consequent inten- 
tional limiting of its range to flights of about 
threequatlers of a mile. 

Prof. Langiey is happily still working 
assiduously towards the production of a 
passenger-bearing " Aerodrome," and at any 
time we may hear of its successful trial. 



^^^tri¥mtMMA=-iM 
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Motor-ATiatfoa of To-day and of Recent Yeats. 



By SIDNEY H. HOLLANDS. 



(All 



WrUH r^ziri :. aiiners aeronaiiti- 
-1' ri.*p* has been fr.^m time to 
-me :iiz>'rrL fiikr an* I ground- 
'jtrrr ^'^nsj.'ii .c xorb. >:3!ple w-. n«lennefit 
mi.nir -r.t; pe:^Le. f r *h:- h untimely 
Tiitrur^ts "Jie ii-'.y prr^s is Lirgeiy respon- 
shirr. Ii ri**^ "iie pprss hos ten.ie»i not 
X :rr]tt t. "titt "liir 'Fh'/i-e subjr'': with un- 
tctser^-^: r-inr^e * i5 wi^h i garment," as 
•iUi'n. "^T — 1 TTi-TT— "-7 r?ni ne-i an-i extolled 
-iT-rnc :r ' fit.-rv-rrnefi:'' l"u.> ep.ie'i in a 

Zi tr.rr 32a'«.rT7 '?t 'HLses — either bario<.>n 
fTTtrmics r DAn-:':"^^'!*: atterr.pte't teats i^f 
ui'jni'cnii r irrrgping the machine tn.>m a 
:>«"'.i:iiif 2eiu:ht — -the ib'^ur:, it n. t tragic. 
•Hii! :-:uii! hii.7»i- be^n f:reseen b> a pra«'tical 
•»!TtE:ne**r ' .r •*v';n by any ne p«.'>se>s:ng only 
IS •rirmencarv krii.wle't^n: :i rhv>i *s>, who 
wr-jui. rzrtr-Ttirt, pni«?r:nt:y refrain from any 
siniTti^e " r-f !i« '"t:« : cs. 

.^-ly iisyiay .;c sanguiner ■?>:>. exaggera- 
-4:n. .r pr^iii.niiir :5 :: be scr-ngly -.iepre- 
r^ztt'i, y-ic these h-ive hitherto been the lead- 
jur rhincrer^:*:* <;t the average newspaper 
pr»r» rwi.rt when iealing with this subject. 
LT-ificranately, t*:o. the fascinating h<.>bby 
n xitr.raurics ha.s anra<.teii a Urge number 
zr z^trn.n^ whose knowledge o£ physcal 
laws s quite inadequate to a proper grasp 
:f the iuc;eix and who consequently get 
wJilT a,:r:t in the field of experiment, 
fciltify.r.'z themselves, and provoking deri- 
rii:n. 

The xr.ter :s convinced that to approach 
trjLs ireate?*t :f mechanical problems math«^ 



matically is of no practical use. Mathe- 
maticians have tried hard, but their labours 
have, unfortunately, produced no real practi- 
cal results. One of them — the Italian 
Borelli — certainly did *" prove " that a goose 
must exert SfX) hor^-ptiwer in order to fly, 
but it must be said for him that he thereby 
distincuisheil himself above the average. 
That achievement of his will probably live 
and remain " green " wherever and whenever 
flight is discusser 1. 

The writer als*.: desires in his articles to 
rigidly exclude the sensational factor and 
all appeals to the sense of wonder. Those 
fabuktus aerial crafts createii in fiction by 
Jules Verne (in his " Clipper of the Clouds") 
and by Mr. H. !•. Wells. th^High nice and 
romantic, are. it is alnnvst neeiiless to say, 
entirely impracticable as described and illus- 
tratet.1. It is rather to l>e feareil that the 
^x>nrayal of such ch:meri«'al craft has a 
tendency to (at least > enirender a doubt in 
the {x»pular mind as to the possibility of 
purely mechanical flight at all. 

On the other hand, f.^rtunatelv, there is 
the t.vnvicti».>n held by such well-known 
authorities as Brearey (d.ev*easeil>. Pri.>fessor 
Langley. Hargrave, Maxim. Professor Hele- 
Shaw, lA>rd Ravleiijh. Chanute. Lamson. 
Lilienthal (deceasevl>. Major Baden-Powell, 
and finally, but by no means least, the 
learned and lately d.ev\r.\se»i Duke of .\rgylL 
founvler and ^xist president ^.>i the British 
.\en>nautical SvX'let\ , 

rhis abundant and influential advv>:acv, 
together with the admirable and mv>st useful 
work of these gentlemen for the promotion 
of the science, should quite suflice to 
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counteract the above-named tendency and 
discredit the advocates of levity. 

An expressive aviationist has said: 
^* Wings may well be considered (in man) 
the missing link of perfect duality." 

Another writer produced the following 
encouraging couplet, somewhat in the same 
strain : 

" Sink not in spirit, who aimeth at the sky 
Shoots higher much than he who means a tree " 

The estimable Dr. Erasmus Darwin, 
as long ago as the year 1781, wrote the fol- 
lowing far-seeing prophetic lines : 

" Then shall thy arm unconquered steam a£ar, 
Drag the slow barge, or drive the rapid car, 
Or on slow waving wings expanded bear 
The flying chariot through the fields of air." 

An American writer once (in 1895) well 
and humorously remarked : " Formerly 
nearly all inventors of flying machines were 
supposed to be more or less weak in the 
upper storey, and if it became known that 
any man — however intelligent or scientific — 
was at work upon a flying machine his repu- 
tation for sanity was endangered almost be- 
yond hope of salvation. To-day we have 
the ablest engineers, mechanicians, and 
physicists studying the problem with all the 
ability which modern training can give, and 
lo! public opinion promptly trims to meet 
the new conditions, and awaits results with 
rather impatient expectation." 

It is the author's desire to deal impartially 
with both the facts and the fallacies of this 
question. 

No right-thinking person would class that 
which is wholly consistent with physical 
laws with such a really visionary and 
obviously false theory as "perpetual mo- 
tion" and its kindred old-world fallacies. 

To revert, however, to the practicable. 
Aeroplanes will probably become as much 
a dead letter in the near future as " valvu- 
lar" wings are now, and "aerocurves" will 
quite supersede them, as the latter unques- 
tionably give far better results, perhaps by 



reason of the appliance being nearer to 
nature. In fact, "aeroplanes" may already 
be almost regarded as things of the past. 
(See figs. I and 2.) 

Referring to the valvular-wing theory, 
the writer must confess that as a boy he 
wasted much time which might have been 
better employed in constructing a valvular- 
action model, the little reciprocating steam 
motor of which worked all right, but, of 
course, the machine would not lift "worth 
a cent." However, he did at least satisfy 
himself that the system was altogether im- 
practicable. 

It has been well remarked that " there is 
nothing occult nor inimitable in birds* flight, 
as it is purely a mechanical op>eration, and 
depends on the exertion of adequate power 
applied to the air through the medium of 
the wings." The writer, however, would 
prefer to qualify this statement thus: 
"There is nothing occult nor inimitable in 
the simple flapping* flight of birds," etc., 
and would add, too, that it does not in the 
slightest degree depend upon buoyancy or 
levity. 

Moreover, we know that there is no 
analogy in nature to the balloon, as no living 
creature flies by buoyancy. It is a curious 
and noteworthy fact that there is an in- 
eradicable idea with most people that an 
air craft must be of the nature of a balloon, 
and they have no notion, seemingly, of any 
other means of sustentation, whereas that is 
just what it must not be. It is quite 
monotonous to hear and read so frequently 
about "The development of the balloon," 
"An invention for steering balloons" (as if 
steering were the primary diflliculty), etc. 

The late Mr. F. W. Brearey — then hon. 
sec. of the British Aeronautical Society — 
once rightly remarked : " Total misappre- 



* This imitated artificially is distin^ui&K«(Lvk '^ ^^cv^o.^^^xc*^" 
flight. 
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hension of the principles of flight is dis- 
played whenever the balloonist is recom- 
mended to take off part of the weight of 
any mechanical arrangement." 

In these articles, then, the writer will not 
deal with any schemes of flight by levita- 
tion, nor by man's unaided muscular power, 
except to show their impracticability. Both 
of these systems he holds — in common with 
numerous other devotees to true flight — ^to 
be now exploded and finally rejected by all 
orthodox thinkers, or indeed by all possessed 
of common sense, which, by the way, we 
know is remarkablv uncommon. 

Referring to the numerous schemes of 
flight dependent on man's unaided muscular 
power, an American aviationist* wrote : " If 
man wt;re a butterfly, bug, beetle, or small 
bird, weighing a few ounces, he would have 
a good time of it, but his 100 lbs. (and more) 
avoirdupois eff"ectually bars the way to any 
possibility of ac^ire flight derived solely from 
his physical exertions." 

Another writer says : " Let us consider 
the conunon flea — ^too painfully common — 
which will jump at one bound two hundred 
times its own length. Now, if a man 
possessed the same proportionate power he 
would, standing on Ludgate Hill, be able 
to jump clean over the dome of St. Paul's 
Cathedral without putting forth his full 
strength. Could he accomplish such a leap 
we might feel satisfied that the power could 
be utilised for putting in motion a pair of 
wings for his support in the air ; but man is, 
compared with the lower creation, a weakly 
thing for his size." 

The succeeding articles, then, will treat 
of true mechanical flight, or, to express it 
in one word, *' aviation," the ability pos- 
sessed by birds, bats, and bluebottles, not 
forgetting the flying fish. 



* Lancaster, of Chicago (alto quoted eliewhere).^ 



The Question of Utility. 

The true flying machine, the aviator, or 
bird-like air-craft, bears about the same 
relation to the balloon — in the matter of 
controllable locomotion — as the submarine 
boat bears to the old diving-bell, although 
it may be added that in thus associating the 
balloon and the diving-bell the latter has 
been of far greater utility and less destruc- 
tive to human life. One is occasionally 
asked, " Of what practical use will the 
power of air-sustained locomotion be to man- 
kind when attained ? " It must be admitted 
that this is a very pertinent query, and one 
which previous writers on this subject have 
mostly missed, or, it is to be feared, have 
perliaps rather evaded. 

There are several tolerably obvious and 
valuable uses which place transit by land 
or by sea at a disadvantage, and which may 
be named as follows : 

(i.) Accelerated, and indeed revolu- 
tionised, mail service. 

(2.) An auxiliary and formidable rival to 
existing means of transport — for both goods 
and passengers — in commerce and recrea- 
tion ; in the latter uses as a grand substi- 
tute for yachting, ice-sailing, mountaineer- 
ing, etc. 

(3.) Fixploration under greatly facilitated 
conditions, particularly over the still exten- 
sive and hitherto impenetrable vast areas of 
territory in Central Australia, Africa, and 
over the immense trackless fields of rough 
*• humniocky " ice within the Arctic and 
Antarctic circles. 

(4.) Warfare on entirely new lines, so 
potent — not to say deadly — as to render war 
much less frequent than under existing con- 
ditions, if it does not prove a positive de- 
terrent to further active international hostili- 
ties, and thus effect inestimable good to the 
whole world. 
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Taking other grounds of advocacy, the 
Rev. Mansfield — an ardent and excellent 
authority in some respects, but who held 
regrettably unorthodox views regarding 
buoyant vessels — said : " Aerial navigation 
is a social problem, promising by its solu- 
tion to contribute more than any other physi- 
cal means to bring all mankind together." 

Reverting to the belligerent and destruc- 
tive uses to which the controllable aviator 
may be apj)lie(l, Maxim wrote, in an article 
in The Century Magazine in 1891, as 
follows : " When the first flying machine suc- 
ceeds, its first great use will be for militar}' 
purposes. It will at once become an engine 
of war. It does not require a prophet to 
foresee that successful machines of this 
character would at once make it possible 
for a nation possessing them to paralyse 
completely an enemy by destroying in a few 
hours the important bridges, armouries, 
arsenals, gas and water works, railway 
stations, public buildings, etc., and that all 
the modern means of defence, both by land 
and sea, which have cost untold millions, 
would at once be rendered worthless.'' 

An interesting and able leading article, 
" The March of Invention," which appeared 
in Enyineeriny, April loth, 1896, says that, 
" In England the two warlike devices we 
have most to fear are the flying machine and 
the submarine boat." 

It would appear, however, that it is 
primarily a question of ownership of the 
devastating machine, and that if P2ngland 
fortunately hap[)ens to possess such 
machines first " the boot will be on the other 
leg," and foreign hostile powers will have 
to do the fearing. Truly there is every 
reason why we should be first in the field, 
and so may it be. 

As an eminent military authority said 
not long ago, " The nation which is earliest 



to employ working aerial machines will 
command the warlike situation." 

The following quotation from Tennyson's 
" Locksley Hall " bears on the question, and 
is interesting : 



" For I dipt into the future, fmr as human eye could 
Saw the vision of the world and all the wonder that 

would be. 
Saw the heavens fill with commerce, argosies of magic sails. 
Pilots of the purple twilight dropping down with costly 

bales. 
Heard the heavens fill with shouting, then there rained a 

ghastly dew 
From the nations' wiry navies grappling in the central blue." 

Is it not derogator)' to the ingenuity and 
dignity of man that even the upstart little 
sparrow should continue to " have the laugh 
of him," lording it over the nominal " lords 
of creation"? 

All the leading divisions of the animal 
kingdom have produced flying representa- 
tives, including mammals, fish, and reptiles. 

The genus htnut has greatly exc^elled these 
creatures in locomotion on the land and 
on the water, but has not yet absolutely con- 
quert^l in the air. 

.\viation will probably, in the first place, 
form as jxipular (and even more exciting 
and exhilarating) a recreation to a .select 
and adveniurous few of the wealthy 
leisures 1 classes as yachting and ballooning. 

Shortly after this — the cost in the mean- 
while becoming less and less prohibitive — 
we may see it adopted for purposes of ex- 
ploration, warfare, the postal ser\'ice, and 
commerce generally. 



The Question of Applicable Motors and 
Essential Features of an Aviator. 

The valuable researches of Prof. Langley 
and others have shown pretty conclusively 
that the amount of power required for flight 
is only about two per ce^^. ^^ >Jcsax ^^i^KSK^ 
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vxs once supposed to be the minimiun. 
The •iescrlption of motive power suitable for 
aeT'-joaurlcal puqxjses may now be con- 
si'icre'L The choice, at present, is con- 
fine*! :o s:eam. petrol, or other spirit motors, 
arvi. un'ier special conditions to be dis- 
cusaoi later on, compressed air. The motors 
whioti are cons'dered as vet to be unsuitable 




Fig, 1. 

ion of typicaJ " Aei^>cupve " lof very efncient 
form and positive angle). Note resemblance to 
natural wing section. 



artr high-expl-.'iiie engines (gunpowiler, gun- 
co::on. nr ror :!:<•;. electromotor^ (whether 
run by pr:mar\' or by storage batteries), and 
any 'les^riptiiin of spring-driven mechanism 
(or enlarged rlo^kwork). 

\V::ri regard to elc'^tromotive i>o\ver. if 
con* lusting wires are led from a batter)' or a 
dvnanfi'y on the '^Tfuwl to an eIertromoti>r 
on the rr:aKi:ne above (<o a> to avoid carry- 
ing :he former', this 'ioes not r',n^:i*.ute 
free fl:;:ht a: a!!, bu: a ver\' poor substitute, 
and f'lf m .s: p':q/-.>e'» u<-less. 

Thr^e VAo ,'a**.er k;nd> of prime-movers 
are at ':,t j.-re^rri*. rnu' h heavier (having re- 
gar i to d»jrat'ion <,{ fy>wer for a given 
weigh:* trian e'tr.er "team engines, hydro- 
carfK.n m'/.or*. -r ^ompres^sed air. and, be 
i: reT.emhere';. tr^e laturr is not so light as 
wo'j!'] ar>f/ear it r'r-tt thought, when one 
d?:!*. 'JiKr-' '.rrr *- on ri deration the limited 
dursvori of ::.•: 'i.argeand its total weight 
(in*^ Ii-d^Ti^- r*rv,:-.',;r/ for a given time and 

f'.'^/r'.'. r.'j: tr.'.fce TCAr^n depending on 
tr.e i'- '.r. o: :.'.'/:. ex;/o«ives. to the best 
'/ :-.r ^r.-.e."'-. f:r.v*>'i;:e and belief, nothing 
7'n. y :,ri't.'.iso:e ha- ve: been effected in 



the numerous experiments with them, nor 
has promise been displayed of any real 
future success with them. 

Let it be assumed, then, that we start by 
using a steam motor. If this be of a rota- 
tive type, such as is required by screw- 
propelled machines, we have the choice of 
either a specially light duplex-cylinder 
balanced high-speed engine — and the writer 
has designed such a motor of exceeding 
lightness for this use (see fig. 3) — or the 
steam turbine, which is also perfectly 
balanced, and certainly appears to be pecu- 
liarly eligible. The third alternative is a 
petrol or spirit motor of up-to-date pro- 
duction, such as the admirable " Buchet " 
four-cvlinder motor useil bv M. Santos- 
Dumont in Paris for his gas vessel. It may 
be mentioned here that since water-cooling 
is adopted with this motor, and experience 
has proved its necessity, it is not a lighter 
motor than has been produced for steam, 
so is not likely at present to supersede, or 
exclude, the latter, which has, moreover, 
some advantages peculiarly its own. In the 
non-rotative types of motor, as demanded 




Fig. 2. 

Typical "Aeroplane" at a positive angle of Inclina- 
tion. NOTE.— The "Aerocurve" is more efnclont 
at even a small neffsitive angle than th« 
"Aeroplane" at a positive angle. 

for flapping wings, the petrol engine is 
clearly ineligible, as it is not admissible to 
use intermediate gearing. 

It 15 most important, if not imperative, 
in rotative engines for aeronautical use that 
there be a perfect balance of the momen- 
tum of reciprocating parts, as no vibration 
nor bfxlily .swaying of the engines (and with 
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them the whole structure) could be admitted 
for a moment. An airborne vehicle is very 
delicately poised. 

Reverting now to the non-rotative motor 
for use with wing-propelled aviators, this is 
preferahly a trunk-cylinder, vertically placed 
and direct acting, connected with the wing 
arms (see illustration of "wave action," fig. 
4), of which the writer has produced an 




original type, together with specially-adapted 
valve gear (balanced). There is an im- 
portant reason for using a, trunk cyUnder in 
this type of motor, in that it admits of giving 
a greater wing effort on the down stroke of 
wings (when it is needed most) than on the 
return stroke, in the ratio of areas of piston 
A' to the annulus A (fig. 3). In both the 
" bird-like " and the " wave-action " machines 
the very ingenious appliance introduced by 
the late F. W. Brearey will be used. This, 
which he called the " pectoral cord " (fig. 3), 
consists of an elastic ligament or spring cord 
attached to the underside of the wing arms 
and to a fixed point below, which cord is 
stretched on the up-stroke of the wings bi/ 



the weight of the machine, as the natural 
pectoral muscles are by the bird's gravity, 
and so becomes a reservoir of stored energy, 
which it given out on the nf^t irorking 
doivn-itroke. 

The late Mr. Brearey, in numerous lec- 
tures on flight, was enabled to demonstrate 
by means of this same " pectoral cord " — 
to the surprise of most of his audience, and 
the convictiffli of all — how a bird's 
grai'ity is a source of power to it. 

designed and used by Mr. Maxim 
were, as is tolerably well known, 
two-cylinder compound engines of 
particularly light buihl, and con- 
structed mainly of steel tube. The 
water-tube generator, besides ex- 
treme lightness, hatl extraordinary 
steaming capacity, with a very effi- 
cient hydro-carbon gas furnace, and 
under perfect control. This in.stat- 
lation was well adapted for large 
powers, and might well be adopted 
again unaltered, but applied to 
another and better form of aviator. 
To Mr. Lawrence Hargrave, of 
Sydney, .S'.S.W., is due the credit of 
made and applieil a suitable tight 
of the " Serpollet " flashing 
steam generator, and with great success in 
several working models. This type of 
generator seems to be the very lightest 
[iracticable, and as it is perhaps the safest 
it is admirably adapted for this use. It has, 
however, yet to be tried for large powers. 

Whether a steam engine developing a 
given power be small and of high speed, 
or large and of low speed, its boiler must 
be of the same capacity in either case ; the 
boiler of a small high-speed engine, there- 
fore, is relatively large. Although we can 
reduce the size and weight of the engine, 
and can keep the power constant, by running. 
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at higher speed and pressure, the boiler does 
not offer the same scope for reduction of 
weight. What scof>e there is lies principally 
in increasing to the utmost the effective 
heating surface — which means increased 
steaming capacity, which is the measure of 



ployed, such as that used on the Maxim 
machine, in which it formed the forward 
portion of the main aeroplane. 

In the recent designing of torpedo- 
destroyer machinery much attention has 
been paid to obtaining combined power, 




Fig. 4. 
" Wave action " type of Aviator (Brearey'tX shown fitted with a motor of the 
writer's design, together with twin compressed-air reservoirs and pectoral cords. 



a boiler's power — and in reducing to a mini- 
mum the quantity of water contained in it. 

Now, the Maxim generator supplies two 
engines of 300 i.h.p. (aggregate), normally 
worked with 200 Ihs. weight of contained 
water ; while the Hargrave-Serpollet genera- 
tor only contains a quantity equal to the 
capacity of its tet-d-punip, being vaporised 
and used as steam as fast as it is injected, 
and .so may he said to work "hand to 
mouth." The supply of feed water carried 
need not be greater than if an ordinary type 
of boiler were use<l. 

Although it has been found advantageous 
to run aerial ei.gines at high pressure and 
non-condensing (non-condensing as far as 
an absen(*e of vacuum is concerned) to avoid 
carrying such weighty adjuncts as air-pump 
and circulating pump, or else air-pump and 
jet condenser, with injection water, etc., it 
is a distinct advantage to recover the water 
of condensation from the exhaust for re-use, 
thus greatly reducing the quantity of feed 
water it is necessar}' to carry for a given 
duration of flight. For this purpose an air- 
surface condenser (open) should be em- 



lightness, and strength, particularly since 
the adoption of the steam turbine, with 
admirable results, and yet even this does 
not approach the degree of lightness neces- 
sary for aerial locomotion. 

The lighter the source of power can be 
made the smaller will be the practicable 
scale on which the machine may be con- 
structed, or the larger will be the margin 
available for surplus weight carrying. The 
proportion of power to total weight ol 
machine should not be less than one brake 
horse-power per 50 lbs. for screw-propelled 
aerocurves, and not less than one brake 
horse-power per 75 lbs. for either the " bird " 
or the "wave-action" types. Of sustaining 
surface not less than seventy square feet j>er 
50 lbs. must be provided ; but for the neces- 
sity of parachutic effect in descent half this 
surface would suffice. 

The essential features of a practicable, 
safe, and useful aerial vehicle are: 

(i.) The ability to raise itself and freight, 
either from a level track after a short initial 
run (being on wheels) or by gravity after 
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running down a gentle slope or inclined 
staging near the ground. 

(2.) The ability to propel itself in any 
desired direction, and be practically un- 
obstructed by an average wind. 

(3,) To offer but comparatively small 
obstructive surface to the air or the winds. 

(4.) To be so constructed and poised, 
and to have such stability, that it cannot 
capsize nor fall precipitately, the latter con- 
tingency being guarded against by providing 
adequate sustaining surface for parachutic 
de.scent. To provide stability the sustain- 
ing surfaces should be in two rather widely- 
detached blocks, longitudinally, and at 
" diedral " angles transversely, besides which 
the centre of gravity must be kept fairly low. 

(5.) The generator furnace (in steam) to 
be so enclosed and under control, as regards 
both fuel and air supply, that the fire can 
be regulated to a nicety or instantly extin- 
guished. 

(6.) Lastly, the machine should be 
capable of a speed favourably comparable 
with the fastest land vehicles. It is not 
expected that a hundred miles or more per 
hour will be attained. The gain will be 
mainly in going by the shortest cut to any 
desired place. 



The (Questions of Design and Type of 

Aviator. 

It has been well and truly remarked that 
the absence of intelligent control in a 
model aerial machine necessarily places it 
at a great disadvantage as compared with 
a large practicable machine carr>'ing one or 
more passengers, so it is presumably an easier 
matter to realise true controllable flight with 
an aviator of larger growth than with a 
model. However, the fact must not be 
overkx>ked, nor underrated, that valuable 
experiments have been, and still may be, 



made with working models, which have the 
further advantages of being comparatively 
inexpensive and portable, remembering, too, 
that magnitude does not affect principles. 

The late Mr. F. W. Brearey, B.Sc., the 
eminent authority, once said: " The effective 
action of models carr}'ing weights in the air 
should be looketi upon with hope." 

In the designing and construction of aerial 
apparatus one should not depend so much 
on light materials as on a judicious general 
lightness of design, that is, the selection of 
the strongest available materials so disposed 
as to reduce the quantity used to a 
minimum. 

The observance of directness and con- 
tinuity of working stresses, and the strict 
avoidance of compressive stresses wherever 
practicable, are "highly conducive to lightness. 
1 here is great advantage in adopting a sys- 
tem of tension, staying with steel piano wire 
(which has a tensile strength, absolute, of 
120 tons per square inch of section). 

The praises of pure aluminium as the 
ver\' material for aerial machines have been 
loudly sung. Far too loudly, as, although 
it is true it has a specific gravity of only 2.5, 
its advo("ates forget, or do not know, that it 
has only abcut the same strength as copper 
and works like lead. Judiciously alloyed, 
however — in which its weight is not now 
greatly increased — it is valuable for castings, 
particularly for motor crank casings and 
fittings, etc. Nickel steel is, seemingly, the 
best material for any structural purpose in 
which the greatest strength is imperative for 
a given weight. 

Many years ago the writer shared in the 
popular delusion about aluminium as a 
structural material (no light useful alloys 
of it had then been produced), so he bought 
a few ounces of sheet aluminium (it was 
then 7s. 6d. per ounce) and constructed the 
frames of two model aerial toqXqtw. nJwc^^^^^^- 
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In ordier to get sufficient rigidity he then 
found that a considerable quantity of this 
material had to be used, inasmuch as a third 
similar mo<1el he afterwards made with a 
framing of thin sheet steel came slightly 
lighter with greater rigidity. 




Fig. 5. 
Diagram showing "diedral" angle of sustaining 

surfaces transversely with horizon. 
A A Sustaining surfaces (end on). C Car and platform. 

Let us now consider the most practicable 
types of flying machines. Those available 
may be named as follow : 

(i.) The purely "bird" type of machine, 
with suitably-shaped iK)inted wings, sweep- 
ing through wide arcs, and with a wide ex- 
panse of horizontal sustaining surface. 

(2.) The " wave action " type (see illus- 
tration), which is analogous to the bat's wing 
action, and to the undulatory progress of 
the skate and other flat fish, possesses 
vibrating wave-arms (moving through shorter 
arcs than in the foregoing), to which is 
attached the leading edge of a horizontal 
web or membrane of slightly variable in- 
clination, which membrane is put into 
vigorous undulation thereby, and so becomes 
a propeller sustainer. 

(3.) The screw-propelled "aerocurve" 
(not aeroplane), or, preferably, series of 
" aerocurves," arranged in two detached 
groups, pretty widely separated fore and aft, 
and driven by twin right and left-hand 
screws. 

(4.) A similar machine to the last named, 
but propelled and sustained by the reaction 
of jets of steam or other fluid pressure 
ejected rearwardly. 



(5.) The machine depending solely on 
elevating and propelling screws, vertically 
and horizontally acting respectively. 

Of these five types of machine the writer's 
preference is for the first and third named. 
These will now be more fully described, 
as their respective motors have already been. 
The "bird" type, in common with the 
"wave-action," has one notable advantage 
over the other types, in its exceeding sim- 
plicity, both of the machine as a whole 
and of the motor apart. This machine will 
preferably have its pair of long, narrow, and 
pointed wings placed about midway in its 
length between two pairs of fixed sustaining 
wings front and rear, these being set at a 
slightly upward or "diedral" angle. A 
centrally suspendeil boat-like car will take 
the place of the bird's body. 

Its steam motor is of the simplest pos- 
sible type, being non-rotative, and acting 
directly on to the wing arms. The valve 
gear is of a simple " tappet " variety, with 
an equally simple and efficient balanced 
pressure distributing valve, provided also 
with hand-working gear. This new valve 
and gear are of the writer's own design, and 
have been found to work ven,- efficiently 
in model motors. 

Both the fixed and the flapping wings will 
be membranes of varnished holland strained 
on frames of very light and tapered steel 
tube, and trussed with steel wire. The fixed 
sustaining wings subtend an angle of about 
150° transversely — the "diedral" angle (see 
fig. 5) — w'hich very efficiently provides trans- 
verse stability. 

The car or platform, mounted on four 
very light wheels, may be simply a plain 
flush open platform or wood grating, either 
with or without a punt-shaped wicker sub- 
structure covered with varnished canvas, 
after the fashion of the ancient coracles, and 
adapted to take the water. 
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!n short, the genera! arrangement and 

fonrt of this machine will resemble the grave. 

Langley " Aerodrome " (see fig. 6), except As an alternative method of firing lo the 

that a pair of bird-like wings will take the above, the liquid hydrocarbon may be blown 




place of the twin screw-propellers nmiiiships. 
The steam generator will be either of a 
specially light v.aler-tnhe tyi>e, with alnin- 
(iant heating surface, oil gas fuel, feed 
heater, and. preferably tcH), a forreJ circu- 
lation, as developed ami used by Mr. 



into the furnace and burnt as spray, which 
will dispense with the gas-generating plant, 
but this is neither .si> ecnnomical as ihe f;as 
(which is diluted with a quantity of air), so 
fiee from smoke, nor so clean. .\II other 
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Maxim : or a light modification of the " Ser- 
pollet" instantaneous or "flashing" steam 
generator, also fired as above with a " Hun- 
sen " Ivpe of furnace, as used successfully 



with its accessories, as above 
described, will be practically the 
.saiUL- for the uther types of 
machine. 

The twin-screw propelled "aero- 
curve" machine will consist essenti- 
ally of a considerable total expan-W 
ot sustaining surface, bui not con- 
tinuous. There will be four de- 
tached sets of aeiocun'es, and these 
will not be, properly speaking, super- 
])osed (as they are in the Hargrave-Chanute 
soaring machine), but will be itfpitfil (see 
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figs. 7 and 8), so that the whole of the sur- 
face will be available for parachutic action 
in checking liescent, which would not be the 
case if they were superposed or vertically 
above each other. Relatively narrow 
aerorurves, when so stepped, are far more 
efficient, when travelling horizontally, or in 
a horizontal wind, than a continuous aero- 
plane of the same total width and length. 
These four (two abreast) sets of fixed wing 
aerocurves will lespertively he arranged at 
"dicdral" angles to each other, as in the 




of aerocurves, fore and aft, provide longi- 
tudinal stability. 

The minimum distance between centres 
ol twin-propellers will be slightly greater 
than their diameter, and a compound T-sec- 
tion tail rud<ler will be fitted, as in the 
" Aerodrome." As in that machine also, 
the propeller shafts may be carried on out- 
riggers. Steering may be effected by varj'- 
ing the speeds of the two propellers, by 
using indejwndent motors. That beautiful 
and successful machine, the ".Aerodrome," 
of Prof, Langley, is so illustrated 
as to need little further description. 
Its dimensions are isft. x 14ft,, 
the diameter of propellers (right 
and left) being jgin. The weight 
of motor and generator complete 
is 7 lbs., and i \i h.p. was de- 
veloped on trial. The total weight 
of machine is H)% lbs. The steam 
generator (weighing 5!^ lbs.) is 
formed of a continuous coil of ^in. 
copper tubing, and is heated by 
a pressure blast flame. 
• The system of \erlical lifting 

screws i.s an impracticable one, requiring very 
much greater power than the other systems, 
and therefore may be dismissed briefly. 
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Some New Motor Balloons. 



THK new balloon being constructed 
in Paris to the designs of M. 
Augiisto Severo differs entirely 
from that of M. Santos-Dumont as well in 
the form of the aerostat, the method of 
attaching the keel, and the arrangement for 
driving and steering it. The aerostat is 
of about the same length, but the diameter 
is double, being 39ft. instead of ip^ft. ; 
while the keel, which is built up of steel 
tubes and aluminium, is attached directly 
to the balloon. There is a motor at each 
end of the keel — one of 20 h.p. weighing 
352 lbs., and the other of 16 h.p. weighing 
220 lbs. The motors are geared diret'tly 
to tht* propellers without the intervention 
of long shafts, the one in front being in- 
tended principally to create a displacement 
of air, which, it is claimed, will partly 
overcome its resistance to the balloon, 
while the rear propeller serves to drive 
the machine. The apparatus is steered by 
two otht^r pr()j)ellers — one at each end — 
pla(*ed perpendicularly to the axis of the 
balloon, that is to sav, thev work at 
right angles lo the driving pro[)eller, 
and give to the balloon a circular 
motion. It is easy to understand that with 
this svstem the balloon can be turned in 
its own length and at almost any sj^eed. 
The rudder is dispensed with, and M. 
Severo ( laims that his system gives the 
greatest stability, and entirely overcomes 
the see-saw met ion which has proved to 
l)e a serious difficulty in the driving of 
motor i)alloons. M. Severo has been 
engaged for twenty years upon aerial navi- 
gation, and in 1892 he carried out some 
trials with a balloon named the " Bartho- 
lomeu de (iusmao," after a Brazilian priest. 



who invented a flying machine in the six- 
teenth centurj-, and on the balloon being 
destroyed by a storm he abandoned his 
experiments until the attempts of M. 
Santos-Dumont induced him to give further 
attention to the matter. As member of 
the Brazilian Parliament, M. Severo intro- 
duced the proposal for granting M. Santos- 
Dumont a sum of ;^i 1,200 as a contribu- 
tion towards his expenses, and though the 
amount does not seem to have been voted, 
the Government has recently granted 
;^5,ooo, and has ordered a gold com- 
memorative medal to be struck for M. 
Santos-Dumont. While M. Severo has 
given ever)' encouragement to his rival, he 
is by no means of the opinion that the 
Santos-Dumont balloon has successfully 
solved the problem of aerial navigation, 
and finding that he could not carry out his 
projects in Brazil he went to Paris, and 
placed an order for the balloon which he 
has christened the *' Pax." Another 
balloon is now in course of con.struction 
at Schio in Italy. The plans have been 
made by Count Almerico, who is com- 
bining his own long experience in aerial 
navigation with the scientific researches of 
a mathematician, Pasquale Cordenons. 
About twenty years ago Cordenons pre- 
sented plans for a motor balloon, which 
were approved of by the Minister of 
War, but the death of the inventor put 
an end to its construction. The work is 
now being continued by a company, which 
has been formed under the patronage of 
the (iovernment. The ballcx^n of Count 
Almerico will have a length of io8ft., and 
the largest diameter will be ig%h.y thus 
giving it a capacity of 600 ( ubic metres. 
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The keel, pointed at each end, is to be 
■constructed of aluminium tubes or cylinders 
welded by a special process. It will have 
a length of 55ft. 6in., and a depth and 
width of 3ft. 3in. It will carry three seats 
on the top. During the trials Count 
Almerico will use a horizontal motor of 
3 h.p. for driving the large propeller at 
the en«l of the keel, but he .will afterwards 
fit a 6 h.p. vertical engine. Count 
Almeri(*o expects to be able to drive his 
balloon at the rate of twelve miles an hour, 
but it will have to be driven at twice this 
speetl if it is to be anything like a success. 
The new airship (Santos-Dumont No. 7) 
which is being built by M. Santos-Dumont 
is being put together in a shed, which is 
being specially built by and at the cost of 
the Prince of Monaco. The statement 



which was made in one of the newspapers 
to the effect that the Prince of Monaco is 
to build a balloon is incorrect. The 
balloon is being constructed at the works 
of Lachambre. The length will be 
seventy-nine metres, and it will have a 
cone at each end. It will have a volume 
of 1,257 cubic metres. The envelope is 
to be constructed of two layers of silk 
closely stuck together. The balloon is to 
be driven by two Huchet motors of 40 h.p. 
each, weighing 160 kilos. The two pro- 
pellers are five metres in diameter. M. 
Santos-Dumont expects to attain a speed of 
seventy kiloms. an hour. The balloon will 
be finished in January, and M. Santos- 
Dumont hopes to make the journey from 
Monaco to C\>rsica and back at the begin- 
ning of February 



The Aeronaiitkal Society. 



THE Aeronautical Society of (Ireat 
Britain was founded on Jaiuiar} 
i2th, 1866, on which date a group 
of men, including some of the most eminent 
scientists (jf the day, met together at the 
house of the Duke of Argyll, for the pur- 
p(»se of establishing a society " for the ad- 
vancement of aerial navigation and for ob- 
seivations in aerology connected therewith.*' 
The Duke of Argyll was elected president, 
the vice-presidents being the Duke of 
Sutherland, Lord Stalbridge, and Lord 
DufTerin. The council included such men 
as Sir Charles Bright, M.P., Dr. (afterwards 
Sir William) Fairbairn, Sir C. W. Siemens, 
Mr. Glaisher, and many other well-known 
gentlemen. Mr. F. W. Brearey was the 
first honorary secretary. On June 20th, the 
initial meeting was held, when a ver\' in- 
teresting paper on '* Aerial Locomotion ' 
was read by Mr. F. H. VVenham. 



The scKMetv made verv satisfactory head- 

m ^ * 

way in 1867, two meetings being held. Its 
membership had grown from sixty-five to 
ninetv-one — a number which, in the third 
vear of its existence, was increased to 106. 

In 1868 the society made a very impor- 
tant move; it instituted an exhibition "for 
the purpose of giving wide publicity to the 
suggesti'ms and form of machines proposed 
by different inventors.'' This exhibition 
openeil at the C'rystal Palace on June 25th, 
and numerous models were shown. The 
light high power engines were probably 
the most important section of exhibits, a 
prize of ;£ioo having been offered by the 
society for the best shown. Sixteen models 
were exhibited, and the prize was awarded 
to Mr. Stringfellow, whose steam engine, 
giving rather more than i h.p., only weighed 
13 lbs. with boiler 

The society continue* I to ^axVvax 'snx^wnj^^> 
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i/4^\/e^^ nl^r icA-hfjimitcx mi^t^.TA were <iisalz 
# ifh "^Mf^^ a ^f^ rrjOfpttrw : * Aerial 
%n^'v^Aifj9* Sfj hfp^^)fsk Heai^^jet than che 
Aiff/ ly^ ^r Hvram Ma^IiiL. " AuofM^kbexv: 
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** Ssi\''ti^»\fi0i H^[UpfrL% aivl rSe 5icicntific As- 
j^/ f* fti M, SflUif/fvI>um^>nt's Experiments^" 
l#y Kfir Stuart Brure, M.A. (illusuated by 
^«|>rrrirrMmu arirl lantern slides). A full re- 
fKift of thift meeting afipears on another 
|i;i^r. Thi? \ntr%t:ni honorar)* secretar}* of the 
Moi'ii.ty in Mr Krir Stuart Brure, M.A., 19, 
('am|Mlt?ri Houne Koail, Kensington, W. 

The Inventor of the Balloon. 

It is ]>(*rhapK not generally known that 
Mont go) Tier, the inventor of the balloon, 
owiMJ hiM sii(*(H*ss to observing smoke ascend. 
llih idra was that if he filled a bag with 
sinokf tin* bag would ascend, and in doing 
so ht* ol cnurst^ tilled the bag with hot air, 
l\cncf his cxj)erinient was siw^cessful. 

A Large Prize. 

K\tM \oht* has heard recentlv, in connec- 
lion wuh NL Santos-IHimont's exploits, of 
the pri/o of j^4»ooo offered by M. Deutsch 
t\^ I ho nu^sr navigable airship. Few 
|w^^ph\ howev.^r, know that had Dumont 
lH^^^ of British birth he might have also 
lyyi\ emitlei! to a ivward of j£^i 2,000 on 
AANHMU ^4 his renuirkable achie\"ement. 
The Uttef |¥rife is km»«in i»> uervHiauts of 
:h;s v\Ht*^:r\ as the " Me*.:, n Favne" le^acv^ 
^^vrt >fcjiN !er: b> :he tamous amaieur 
cjilAXV'i v: o: :hwi: :\a:r.t\ :o be awjirvievi :o 

.^f.?.\ ::.''r i' -'jl^ ^,^Ve jirsh'r. Several 

t ■-•■•■• "-S" X. "^ <■ V •-• * *-■»'"* -•»• ■ ^ " .«.-» "**■< "^w- mm^ 
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The Aero CItib* 



THE interest in matters aeronautical 
has recently becoijie so very wide 
— a state of affairs largely brought 
about, no doubt, by the daring exploits of 
M. Santos-Dumont — that it is not surpris- 
ing that the Automobile Club should estab- 
lish a "flying" section, more especially as 
modern aerial machines are closely connec- 
ted with automobiles, owing to the fact that, 
to a large extent, the motive power is the 
same. That the club will be a great suc- 
ce.ss there is not the slightest doubt, for 
already over two hundred gentlemen have 
applied for membership, and it will not be 
long before this number will be trebled. 
The club is open to ladies and gentlemen 
subject to election. 

In justice to the founders of the Aero 
Club of the United Kingdom, the fact should 
be put on record that, as is often the case 
in regard to inventions, two groups of gentle- 
men were engaged at the same time in pre- 
paring the announcement of the same thing, 
and, as is also the case in inventions, the 
honour of the novelty rests with the person 
who first registers it and makes it public. 

Mr. Frank Butler and the Hon. C. S. 
Rolls decided whilst engaged in a balloon 
ascent on September 24th to form an Aero 
Club. On October 21st the Standing Com- 
mittee of the Automobile Ciub approved 
of the idea, and gave the secretary direc- 
tions to assist in the formation of the club. 

The Aero Club (i the United Kingdom, 
Ltd., was registered at Somerset House on 
Tuesday, October 29th, and on the follow- 
ing day 260 copies of the pro.spectus of the 
club were posted to gentlemen who it 
was thought might possibly join. The 
.\ero ('lub of the United Kingdom was ad- 
vtfrtised in the Times on Thursday, Oct. 
31st, and it was not, however, until Friday, 



Nov. I St, that the scheme for the Aero 
Club of Great Britain and Ireland, which 
had been contemplated by Mr. Simms and 
a number of influential gentlemen, was made 
public. Messrs. Rolls and Butler were the 
first in the field publicly, though we believe 
Mr. F. R. Simms was as early, if not earlier, 
so far as private action in the matter was 
concerned. Mr. Simms at once dropped his 
proposed society, and became a founder 
member of the Aero Club, llie Aero Club 
of the United Kingdom is registered under 
the Companies Act, by which the liability 
of a member is restricted to his subscrip- 
tion and to a share of one shilling. 

Its pur|x>se is for the encouragement of 
ballooning as a sport, and of aerial locomo- 
tion in all its forms and applications. It is 
intended— 

fa) To encourage the study of aero- 
nautics and develop the sciences connected 
therewith. 

(b) To organise aerial excursions in 
which all members may take part. 

(c) To organise congresses, exhibitions, 
races, and conte.sts. 

(dj To acquire balloons for the use of 
members. 

(ej To acquire premises, to form a 
library, and to promote intercourse be- 
tween those interested in the subject. 

( f J To engage a competent aeronaut for 
the conducting of aerial excursions, and for 
the education of members. 

((J J To acquire the use of grounds for 
inflation of balloons and for ascents. 

fhj To grant certificates of comi>etency 
to members, who having made a suflliciency 
of ascents, are recognised as competent to 
take control of a ball(x>n. 

It is suggested that — 
(dJ At the outset a balloon should be ac- 
quire:! for the use of members. 
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(hj Asrenis shuulil be ronfineii lo mem- 
hers of (he ciul). 

fe) Asireniii shuulii be made weekly, or 
periui|i<-ally, aroording to demanil. 

(dj The charge for ascents should be in 
a<-<'ordance with the cost and the time of the 
year. 

(r) Dates for ascents should be by ballot. 

A largely -atti;n< led meain;; of those who 

• laic-s for tht .\t^ro Club was held at the 
Anlomobilf Club on Tuesday evening, Dec. 
3rd, Sir V. K. Barringlon presiding. The 
following gentlemen were elected a pro- 
visional ()rganising committee, pending the 
election of the club officers in 190; after 
the first election of members: Mr. Camp- 



bell Muir, Captain I.aycock, Mr. Mark May- 
hew, L.(?.C., the Hon. John Scott Montagu, 
M.P., Mr. Hugh Weguelin, Mr. A. M. 
Singer, Mr. Frank H. Butler, Mr. Roger W. 
Wallace, K.C., Dr. F. W. H. Hutchinson, 
Sir Claude de Crespigny, Bart., Lieut. 
Spaight, Mr. A. Paget, Ct)l. Templer, Mr. 
1'ari.s Singer, the Hi>n. C. S. Rolls, Mr. Xep 
tune Blood, Sir V. Kennett Barrington, 
Bart., Mr. Patrick Alexan.ler. Mr. Pollock. 
Sir David Salomons. Bart., Mr. Claude 
Crompton, Col. R. E. B. Crompton, R.E., 
Major Troltope, Dr. Boverton Redwood, and 
Mr. B. Redwowi. The election of a balloon 
committee was deferred. The secretary 
pro trill, is Mr. C. Johnson, and the address 
of the club is 4, Whitehall Court, S.W. 



Fitst Ascent of the Aero Clisb. 



O^h: 



ilay. November i5ih, Nfr. Frank rose 1 
Butler and Miss Vera Butler scend. 



ight of 10,000 feet, and de- 

Maidstone the same after- 



Bridge Grounils in the balloon 
York," ihe aeronaut being Mr 
Tile muming was extremely line 
'I'he Hon. C. S. Rolls y 
of the parly, but cnviii 
supplied, the balloon w 
1 Mr. Roils 



^|.e 



coM. 



persons. 



i only lift three 

Ihe ascent was witnev<eil by a number 
of candidate.* f-r membership of the Aero 
Club, including Mr. Wili.iughby, who was 
driving his New (.)rleans car; Mr, T. B. 
Browne. .,n his James and Browne .-at : Mr.v 
r. 1!. Browne, on her Renault; Mr. W. J. 
IVall. .-n his ii h.p. Daimler; and Mr. and 
Mrs. C. J.hn^.n. on their 7 h.p. New 
Orleans. Ihere were also present Mr. 
Ahred Bird, Mr. Ribert bird, and many 
,.\iK-r-. -V- -.h-- bali'i..m left the ground a 
b;.^-r.iph».i-Mkeii. .\ Hag. ticriy fee: l-ng. 
hun^ rt. rn ;.-,.■ Kiskel uf the b.dl.".n be.ir- 
iii-;h<- «.ir.U. -Aero Club." The lu!;....n 
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Tiials of Flying Maclunes in Paris* 



No event has attracted more interest 
in aerial navigation matters than 
the trials of flying machines and 
kindred apparatus that were organised by 
MM. Delagneau on the Parr des Princes 
grounds in the second week in Novembe 
The constitution of the committee — con 
posed as it was of many eminent scientist 
engineers, and aeronauts — shows to whi 
extent the problem of true flight h: 
become the object of serious investigatioi 



out to be up to within quite recent times. 
In promoting their trials, MM. Delagneau 
were 3n\ious to test all the different 
methods of moving through or keeping up 
in the air, fioni (he kite and the toy bird 
to the real flying machine, in the hope that 
by comparing all the various principles 
employed something would be done for 
the advancement of aerial automobilism. 
The apparatus were divided into several 
classes, according to whether they rose by 



r IV- 



the 



of the wind 



THE VILLARD FLVINO MACHINE. 

and interest in the trials was all the keener c 

becauiie it was hoped they would be the 'I 

foundation of a si-ience in which there is a 

at present absolutely no tru.stworthy data. h 

All the inventors are planning their b 

ma<hines from theiiretical deductions, and r 

ihout;h there are cases of men' flying cer- o 

tain ilistances, the partial success of their 1 

efforts has been of little practical value. t. 

beyond showing that the problem of true i 

llighl is really capable of solution, and is c 

not ihi- visionary dream it has been made r 



against an inclined plane, 
such, for example, as the 
kite, or whether they were 
raised by motive power or 
depended for their flight 
upon the skimming of 
aeroplanes. By far the 
great majority of the 
apparatus were in the first 
class, and the work of the 
judges was devoted almost 
entirely to testing kites of 
every possible shape and 
examining the behaviour of 
biriis and other mechani- 
toys. which were presented by the score, 
le kites were again divided into the toy 
:i scientific varieties, and owing lo the 
avy rains on Nov. 6th, when only one 
e was able to slay up in the air for 
.re than the allotted half-hour, the trials 
the scientific kites had to be postponed, 
lis lest, however, offers little of interest 
aviators, since the angle at which 
•lined planes held by a string will rise 
n do nothing to help forward aerial 
vigatioii, and scientific kites are only 
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useful for meiforologiral purposes. In 
ihe numerous examples of toy birds and 
flying apparatus there was little novelty, 
ami they were only remarkable in most 
cases by the readiness with which ihey 
succumbed tu tbt law of gravitation. 

Most interest was naturally i-enired in 
the two big flying machines of M. 
Demouveaux and M. Villan!. The former 
was an aeroplane upon the same principle 
as that with whii-h Herr Lilienthal carrie.l 
out his exjieriments. This consists of two 
lon^ planes upon a bamboo framework, and 
jiiined i)v a square frame which passes i>v;r 




jump from the top of the inclined track, 
and l)v means ol' the cords attached to his 
legs give rapid vertical movements lo the 
planes while the> skimmed through the 
air. What actually happened was that he 
failed to rise at all, and slipping down to 
the bottom of the cement track broke one 
of the bamboo frames. The attempt to 
jumj) from the top of the stand was there- 
fore aba mi on cd — fortunately for M. 
Demouveaux, whose machine, as at present 
constructed, is obviously utterly incapable 
of supporting a man in the air. 

The tiyinii machine of M. Villard is 
of a much more serious 
character, but whether it 



pract 



. be 



THB DEMOUVEAUX FLYINO MACHin 

the boily of the aviator. M, Demouveau\ 
had announced his intention of jumping 
from the top .)f the stand and flying to a 
given ]ioint insidi- the velodrome, but before 
undertaking this <langeroiLs experiment he 
made a trial on the fnllowing morning from 
the O.p of the cycle track at the bend. Pass- 
ing the frame over his boilv, M. Demou- 
veaux suspen<le<l it over his shoulders by 
cords, and aii;:c-he<i lo his legs two other 
cords, which wi,re fastened underneath the 
aeroplane at either end. At his back was 
a small rudder or wing operated by cords 
on the arms. Li flving be intended to 



, for he M 



which the apex 

it in a vertical 
on the ground, 
1 long vertical 
de of which re- 
shaft. At one 
tie inverted base 



jchei motor of 14 h.p., which 
1 the bottom of the shaft, and 
a.ie of the cone are two 



at the opposite s 
heavy rods, upon which a seat is [ilaceii 
for the driver. At the top of the shaft is 
fixed a huge paiachute 23ft. in iliameter. 
Unfortunately, this parachute was not 
shown on the machine, and it was through 
the impossibiliiy of getting it to the 
grounds in time that M. Villard was unable 
lo make any e\|>eriments, though even if 
he hail shown his mai-hine complete the 
War authorities had refuse<l his request to 
a^low him to fly around the fortifications. 
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Krotii whai «t <(juJ<J awenain. the j 
'hutic iijiaijinKi tht jjrinrijjles of the <■ 
the fan. and th-r gyfiwifM^, that is to say, \^■l^ 
it <)iK()la>i:«t the air liy hurismtal rtvo!u- trii 
*ii«ih with Kuffiiitnl force to raise the all 
ruaihiriir ami il,e lirivcr. while th;^ cimsiikr- 
aWc |n-rij)hen K|iec<i given to the marhinc 
th*- rr<|uire<l Ki;:liility in any uiml, ami 
its (onirai form allows <,! it falling 
slowly in the tvi;:it of the motor ceasing to 
wort. Ileing raiseil by iht- gyrosi-ojit the 
iiia'-liinc is jiroiielied hy a t«o-threai] anew 
at tlur i.'ni| of i: horizontal nwi half-wav up 



nan 400 kilns It h an extremely novel 
n<l ingenious machine, ani has been 
lorke.l out to very close calculation, and 
rials which an: to be made shortly will, at 
show what reliance can be 
placed on the rombinetl principle of the 
[larachule, gvroscope. ami fan. 

Tile only other thing exhibited of in- 
ttrest 1 ) aerial atiiomobilists was a new pro- 
jjflier inventeii by M. Schutz. With a 
view of avoiding the cumbersome propeller 
required on m^n.if balloons, he uses leviile 
materia], which i> fastened to the wood or 



the vertical lube, and gearing 1 
vertical shaft which takes 
the drive from the motiir- 
sliafl. In (he same a^i^ 
as the h..ri/<.ntal shaft 
carrying the jiriipeller is 
another ro.l with a semi- 
circular piece, in which re- 
volves the i-irc-ular rudder. 



another meialli ■ pans 



the shaft. When the 




directi.in by a parallel rod 
within reach of the driver. 




. -g 


'I'hc rtid.ier is of the same 




* ~ J 


so thai in the forward 




movement a column of air 
strikes the rudder, and -.^ 


Al^ UNSUCCESSFUL EXPERIMENT .WITH THB DEMOUVEAUX. 


slight \ertical inclination is il 


1US sufficient 


shaft revol\es the textile pieces, which are 


to I'hange (he direction of 1 


he machine. 


loaded at the ends with leaii, fly out and 


In the absenie of any cour 


iter foH'e it 


revolve in a jierfectly horizontal jiane. 


wonl.l seem ai if the gyros 


copic move- 


This, of course, makes il utterly useless for 


mem t.f the |>;ii.ichute wouf 

machine to resolve in the . 


d cause the 
air. and M. 


ptupelliiig a machine. To sum up the 
trials, it may be said that while the per- 


Villard admits that this has 


to be taken 


loimances of the kites may prove interest- 


into iucount when steering i 
all il is impossii-le to sav how- 


it. but after 
the machine 


ing from a scientific point of view, the 
absttntiim of the Hying machines was dis- 


would .icl ex.-epr by practical 
M, Villard st.ues that a m 


experiment. 

Odel 01 the 


apjiointing, and in the absence of experi- 
ments with such merlianism they have 


niLichine has worked perfectly. 


Its weight 


given absolutely m. practical results. 'I'he 


is ,150 kilos.. -<■ that with th 


e driver the 


only ont.ome f,f the trials is the Villard 


total weigh: t.. b- raised woi 


.lid be more 


machine, whieh iiiv..:ves an entirely new 
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principle in tlyinn i 
the priuri[>lf is r» g 

prante'i ihat 'lit- (r 



,, Inn whether 
hns yet to l>f 
V he taki-n fo: 



An Interesting Experiment. 



<Iu.k Th.-y 
of t«i. . 



journ 



Kings tci asi-enii in th;^ 
re ii sheep, a cnck, and 
in.ie.i safely, after a 

utes. This experinient 

Cf in 1783. the awent 

the king. It was 

ever-famuiis Montgol- 

lonths 

hag tilieri 



Balloon Chasing. 



A Nk' 



Fori 



plished in ten 

took plai-e in I 

lieing wai'heil 

enginetreil hy the ever-f; 

fier, whi), with his iirothei 

earlier had rlisrcvertil th 

with ho: air wciuld asrentl. Hydrogen 

was substituted for hot air in the ascen; 

above referred to. 



Halloiin rhasinn iiy aiitnrarisls is the latest 
spurting fanrv of our lively (laliir neigh- 
bours. From the description of a recent 
i-lassic event, however, in which the balloon 
ascended from Bordeaux and salieil imper- 
turbably to a spoi forty miles from the start, 
it would appear that the fun hardly lies with 
the groundlings, "As the crow flies" is a 
bit rough on automobilists, although one 
cif them was duly medalled for being in at 
the descent. 
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The Bfitisii Aefonaiitical Society. 

Opening of the Session — Papers by Sir Hiram Maxim, Mr. Wm. Marriott, 

AND Mr. Kric S. Bruce. 



THK opening meeting of the session 
of the Briti.sh Aeronautical Society- 
was held at the Society of Arts 
rooms, John Street, Adelphi, on Tuesday 
evening, December 3rd, when three papers 
were contributed to the proceedings. The 
chair was taken hy Mr. E. P. Frost, and 
there was a fairly large attendance. 

Business Matters. 

The Chairman, in opening, expressed the 
regret they all felt at the absence of their 
president, who had done, and was doing, 
50 much for the .society in South Africa. 
He then called upon 

The Honorary Secretary (Mr. Kric 
Stuart Bruce), who, after reading the 
minutes of the last meeting, stated that 
<iuring the past financial year the receii)ts 
had been ^£233 i 2s. ;(!., and the ex|)endi- 
ture j£Sg 15s. ■^lid., leaying a balance of 
^143 17s. 3*2<1. The Honorary Secretary 
aLso read a portion of a letter from Com- 
mander Scott (who was at present in charge 
of the Antarctic expedition) concerning 
his hopes of success in the use of a balloon 
in connection with that expedition. He 
^the honorary secretary) urged upon Com- 
mander Scott, (jn l>ehalf of that society, 
the importance of taking a balloon with 
him, and this letter was in answer to those 
repre.sentations. Commander Scott said 
a balloon if used at all could only be 
used by any possibility on a particularly 
fine day, whiiNi was likely to be a yery 
rare cx^currcnce. An a.scent, eyen for a 
few hours, wcjuld be fraught \\ith results 



of great importance, and though such an 
ascent would be attended with yery great 
difficulties the possibilities were such that 
the trial was worth the making, even at 
the expense of the weight carried. 

The Chairman, before introducing Sir 
Hiram Maxim, referred to the cordial 
relationship existing between this society 
and the French Aeronautic^al Society, as 
evidenced by the visit paid last year by 
the president of the F'rench society 
(through the good offices of the honorary 
secretary) to read a paper on " Balloons 
and Ballooning in F'rance." Another dis- 
tinguished feature he might mention was 
Co\. Templers reply to enquiries made by 
this society as to the use of balloons in 
the South African War. Col. Templer 
said the balloons were '* magnificently 
succe.ssful." In any part of the globe — 
civilised or uncivilised — he (the chairman) 
thought it would be unnec^es.sary to intro- 
duce a man so eminent and well known as 
Sir Hiram Maxim — (applause) — and as 
they were all eager to hear what he had 
to say, so far as his voice would allow — 
for Sir Hiram informed him that he had a 
sore throat — he would call upon him with- 
out further preliminary to read his paper. 

Sir Hiram Maxim, who was received 
with applause, said that owing to his sore 
throat it would be impossible for him to 
say a great deal, and he thought it best to 
ask Mr. Bruce t) read the i)aper whi(*h he 
had prepared, so that he could reserve 
what little voice he had left for the discus- 
sion which would probably follow, and for 



December, igoi. 



Flying. 



31 



explaining the lantern slides which would 
be shown. 

The Honorary Secretary then read the 
paper, which was entitled 

" Aerial Navigation by Bodies Heavier 

THAN THE AlR." 

At the outset the paper pointed out 
some of the difficulties which stood in the 
way of successful aerial navigation. The 
experiments made by Comandant Renard 
during the Franco-German War at the 
instigation of the French Government were 
reviewed, the object of those experiments 
being to produce a dirigible balloon. The 
first balloons used were cigar shaped, but 
as the experiments progressed it was ascer- 
tained that fish-shaped balloons — that was, 
full fore and slim aft — required less power 
to drive them. The propelling power for 
the most part was supplied by electric 
motors driven by accumulators, which were, 
unfortunately, so heavy as to make it 
impossible to carr)' sufficient power to 
propel the balloon against even a light 
wind. Commandant Renard succeeded, 
however, on several occasions in making 
short excursions and returning safely t() 
the point of departure, but that was always 
done in a dead calm. Giffard i)roposed to 
make an elongated balloon some thousand 
feet in length, he being of opinion that 
with this a speed of twenty miles an hour 
could be obtamtd, but the expense and 
trouble were so great that the project was 
abandoned. 

Balloons at the End of their Tether. 

Count Zep[)elin appeared to have had 
both the pluck and the means necessary 
to carry out a gigantic experiment of the 
kind, but even that had not brought the 
solution of the question any nearer or 
added to previous knowledge on the sub- 
ject. It had citen been stated that Com- 



mandant Renard, so far as navigating the 
air with balloons was concerned, had 
reached the end of the tether, but it 
appeared that he was rather chary about 
using petroleum motors in the presence of 
highly inflammable gas. M. Santos- 
Dumont had gone " one better " than Com- 
mandant Renard in that he pluckily took 
advantage of the new light petroleum 
motors such as had been developed for the 
purpose of driving autw^ars, and by attach- 
ing one of the^^e machines to an elongated 
balloon had succeeded in driving through 
the air at a pace considerably greater 
than had ever before been accomplished. 
'I'his had enabled M. Santos-Dumont to- 
make short excursions and to return to the 
point of departure even in the face of a 
slight wind — a feat which had never before 
been accomplished. The balloon used 
was as light and strong as it was possible 
for the best Fiench balloon makers to- 
construct it, and the motor used was the 
lightest and strongest that modern science 
could a*^ present devise. It might there- 
fore be (M)n('lutl»?d that, as far as balloons 
were (n>ncerned. it would not be possible to- 
improve greatly upon what M. Santos- 
Dumont had achieved. He had advanced 
the science of ballooning further than it 
ha<l ever gone before. In fact, he had 
come very near the boundary line, beyond 
which it was, to his (Sir Hiram Maxim's) 
mind, impossible to go. A balloon by its 
very nature had to be very light and 
fragile, or it would not rise in the air. Its 
mean density was less than that of the air 
it displaced. In other words, it was a 
mere bubble. If it were possible to make 
X motor which would develop 100 h.p. for 
every pound of its weight, it would still be 
impossible to navigate a balloon — na 
matter how well made — against even a 
moderate breeze. It was impossible to- 
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make a balloon strong enough to withstand 
being driven through the air at any con- 
siderable speed, and yet at the same time 
light enough to rise in the air. Therefore 
balloons must of necessity always be at the 
mercy of the wind, even though the wind 
were no stronger than that which prevails 
at least three hundred days in the year. 

Possibilities of the Aeroplane. 

Those who sought to navigate the air by 
machines lighter than the air hati, he 
thought, come pri](*ti(\illy to the end of their 
tether. They could not hope for any new 
development which would enable them to 
do much better than thev had alreadv done. 
The possibilities before them were ex- 
tremely small. On the other hand, those who 
sought to navigate the air with machines 
heavier than air had not even made a start 
as yet, and the possibilities before them were 
very great intleed. In all nature they did 
not fmd a single balloon. All nature's fly- 
ing machines were heavier than the air, and 
depended altogether upon the developmenl 
of (lynamir energy. In nature's machines 
the amount of energy developed for a givin 
weight was very great indeed, but no greater 
than the artificial motors which were i)ro- 
duced at the i)resent time. It was quite 
true that a bird could develop a great <leal 
more energy from a ponntl of carbon con- 
sumed than it was possible to develop with 
any artifitnal motor, but^ on the other hand, 
nature ha*! not yet developed a bird that 
Could \'ve{\ on petroleum, and petroleum 
(\irrie<l much moie energy in proportion to 
its weight than any food on which it was 
I)ossib!e for a binl to feed. Petroleum 
motors had already been developed which 
were sullieiently light to propel machines 
which rould fly after the manner of bir<ls, 
and it wouM be jxissible for human beings 
to flv whenever thev rould ascertain how 



this power might be advantageously em- 
ployed. It was now only a question of time 
and money. Although the difficulties which 
had been encountered by the balloonists in 
order to reduce the science to its present 
degree of perfection had been very great, the 
troubles which beset the men who would 
make a flying machine were still greater. 
The action of the air appeared to be very 
erratic, and he proposed to show some of 
the phenomena that one who conducted ex- 
periments with true flying machines might 
expect. 

Sir Hiram Maxim's " Merry-go-round." 

His own first experiments were made with 
what might be called a " merry-go-round." 
He had a long arm mounted on a pivot 
which described a circle two hundred feet in 
circumference. To the end of the arm he 
attached a cigar-shaped apparatus driven by 
a screw, and arranged in such a manner that 
aeroplanes could be attached to it at any 
angle. The apparatus was provided with 
various instruments which enabled him to 
accurately ascertain the thrust of the screw, 
the powiT recjuired to drive the .s(Tew, the 
lift of the aeroplane, and the spee<l in miles 
])er hour. The first aeroplane attached was 
about four feet long and sixteen inches wide, 
the underneath side being slightly concave, 
and both the edges being made shaq:), it 
being understood that the aeroplane was 
driven sidewise through the air. He first 
attached it with an inclination of one in four- 
teen, and fastened to each of the comers 
strong wires .so as to i)revent the plane from 
being def(;rnie<l by the lifting. Each wire 
v.as strong enough ti) stand about three 
times the tcjtal lift of the aero])lane. When 
the apparatus was started, and a speed of 
about forty-five miles per hour had been 
attained, it was found that the lifting effect 
was very uneven indeed, due probably to a 
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light wind and eddying currents of air. As 
I result one of the wires was broken, the 
aeroplane destroyed, and the broken frag- 
ments destroyed the screw. After this he, 
of course, employed much stronger wires. 
He found that he could lift and carry at 
the rate of 133 lbs. per h.p., whilst it was 
necessary to have a speed of at least forty 
miles an hour in order to produce good re- 
sults. A kite, for example, was held up 
against the wind by the pull of the string, 
and as the string was at an angle the kite 
was pulled downwards at the same time. A 
good kite would mount in the air until it 
reached an angle where the downward pull 
of the string was four or five times greater 
than the pull against the wind. In a flying 
machine the screw thrust held the machine 
up against the wind or drove it through the 
air, which was the same thing, and the 
weight of the apparatus was the downward 
pull. Prof. Langley had called the upward 
pull of a kite or aeroplane the " lift," and 
the tendencv of the machine to travel with 
the wind the " drift," which, of course, 
was identical with the screw thrust neces- 
sary for driving a machine through the air. 
He (Sir Hiram Maxim) vvith his " merry-go- 
round " was able U) produce fourteen times 
as much lift as drift, but on making an 
aeroplane one foot wide, slightly ccjncave 
on the underneath side and sharp at the 
edges, and then mounting it in a strong 
blast of air blown through a discharge pipe 
three feet square at a velocity of forty-two 
miles an iiour, he was able to obtain a lift 
eighteen times as great as the drift. 

1 HE (Jrlat Flying Machine. 

In a true flying machine the screw thrust 
must, of course, be equal to the drift, and 
it would be an exceedingly simple matter to 
make a flying machine on the aeroplane sys- 



tem provided it were possible to produce 
on a lar|;e scale the same amount of lift in 
proportion to the drift as it was possible to 
produce in a small experimental apparatus. 
Small aeroplanes were easily made of wood, 
and the wood was sufficiently stiff" to prevent 
their being deformed by the action of the 
air. But w'hen their size was increased 
some lighter material than wood was neces- 
sary. In some experiments he made with 
moderate-sized aeroplanes, consisting of 
fabric drawn tightly over a wooden frame, 
lie found that he could only carry at the rate 
01 40 lbs. per h.p. Moreover, size itself was 
:in important factor. Suppose they arranged 
a dozen aeroplanes, each a foot wide, in the 
air directly behind each other, it would be 
found that the forward one lifted a great 
deal more than the one next to it, whilst the 
last would lift ver)' little indeed. The first 
aeroplane was continually striking new air, 
the inertia of which had not been destroyed, 
and in order to produce a lifting effect it 
threw the air downward ; consequently, all 
the aeroplanes which succeeded this were 
riding on air, the inertia of which had 
already been disturbed. In other words, 
the air was travelling downwards, and the 
lifting effect became greatly reduced. So 
with large aeroi)lanes the front edge practi- 
cally <lid all the lifting, and the only way 
to obviate this was to make the aeroplane 
in the form of a curve, so that the angle 
was always increasing. This, however, in- 
creased the amount of power required. In 
his large machine, when he ran the engines 
up to 300 h.p., he had a screw thrust of 
2,200 lbs. If he had been able to lift even 
10 lbs. to each pound of screw thrust the 
total lifting effect would have been 22,000 
lbs. The aeroplanes were very large, and 
it was necessary to have an immense number 
of struts, braces, and wires in order to [,nve 
them the necessary rigidity and to hold t.\x*e.-^ 
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in p^^iiion. and all these offered great re- 
sisunce to being driven at high speed 
through the air. The result was that with 
a screw thrust of 2,200 lbs., and a speed of 
forty-two miles per hour, the lifting effect, 
instea^l of being 22,000 lbs. as he had 
hoped, was only slightly over 10,000 lbs., 
and as th:f weight of the machine complete 
Has 7,500 lbs., the margin of lifting effect 
\ias nr>t very great, and even this was only 
obtainerl by the expenrliture of an immense 
amount of power. Originally, he only in- 
tended to employ 100 h.p., but the atmos- 
pheric- resistance due to the wires and braces 
Mas so great that it ultimately amounted to 
360 h.p., which required a steam pressure 
rather mf)re than 300 lbs. to the square inch. 
The screw propellers were 17ft. 11 in. in 
diameter, each with two blades, the mean 
thrust of each blade being 550 lbs. The 
screws were provided with stays to prevent 
their being bent forward by the thrust. At 
first he used wires with a margin of safety 
(if four, but these gave way when the engines 
were only developing about 200 h.p., allow- 
ing the screw blades to be bent forward, 
when thev not onlv destroved themselves 
but the greater part of the machine. Ulti- 
mately he was obliged to have wires which 
would hold a load of at least ten times the 
average strain brought upon them, this 
being due to the eddying of the wind, which 
put sudden and unexpected strains ui)on 
the screws. His machine was mounted on 
a steel railway track having a gauge of nine 
feet, and there was another track having 
a gauge of thirty-five feet outside and alwve 
that with a reversed rail, and the machine 
was mounted upon springs in such a manner 
that the lift could be accurately measured. 
When, however, the lifting effect was suffi- 
cient to move the load from the steel track 
of nine feet gauge another set of wheels 
came in contact with the inverted track. 



which prevented the wheels from being 
lifted completely off the lower track. 

Mishaps. 
Sir Hiram Maxim had at first (con- 
tinued the paper) intended to prevent the 
machine being lifted off the lower track by 
using cast iron wheels of ver>' great weight. 
It appeared that he would then be able 
to measure the tendencv that the machine 
had to lift off these wheels, which would 
enable him to place the centre of lifting 
effect directly over the centre of gravity. 
However, when running along the track at 
\ speed no greater than thirty-five miles an 
hour a slight puff of wind caused the 
machine to lift from the track, wheels and 
all, and coming down the wheels sank into 
the soft wet earth. Another slight puff of 
wind tipped the machine completely over, 
breaking the framework, and doing damage 
which cost quite ^1,000 to repair. It was 
only when it was found quite impossible to 
keep the machine on the track at anything 
like a moderate speed that he was forced 
to provide the upper track of 35ft. gauge, 
and even with this it was impossible to obtain 
anything like accurate measurements as to 
lift, except in a dead calm. If the wind were 
blowing across the trac^k at a velocity of only 
four miles an hour the lift on the windward 
side of the machine would become excessive 
and dangerous, whilst the lift on the leewar<l 
side would be correspondingly diminished. 
In one of his last experiments he tied the 
machine up to a dynamometer, and ran up 
the steam pressure until the screw thrust 
exceeded 2,200 lbs., and then, when the 
engines were developing this tremendous 
amount of power, the machine was suddenly 
detached from the dynamometer and darted 
forth with a suddenness for which the crew 
of four men were not quite prepared. Every 
man who was not holding on to something 
wa"? thrown down. Thev soon attained a 
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speed of forty-two miles an hour, when all 
the wheels were seen to be running on the 
upper track and revolving in the opposite 
direction from those on the lower track. 
After running about a thousand feet one of 
the axletrees for holding the machine down 
doubled up. This put the whole lift of 
the machine on the other three. The upper 
track was broken, the machine was liberated, 
and floated in the air, giving those on board 
the sensation of being in a boat. However, 
a piece of the broken track caught in one 
' of the screws. At the same instant he shut 
off the steam, and the machine stopped and 
settled to the ground, th«^ wheels sinking 
into the soft turf without leaving any other 
marks, showing that the machine came 
directly down and did not run on the grass 
before coming to a stop. 

Petroleum Motors and Aluminium. 

In these experiments the wheels that en- 
gaged the upper track did not come into 
contact until the machine had lifte<i about 
six inches. The first five inches of lift were 
employed for working the pencil on two 
dynagraphs, which furnished a diagram of 
the lift through the entire length of the 
road. At the end of the five inches the 
machine had to lift completely off the lower 
wheels. By this means not only did he 
have a diagram showing the exact lift off 
both the forward and back axletrees, but 
by painting the wheels before starting he 
could easily ascertain at what point the 
machine was actually lifted from the lower 
track and came in contact with the upper 
one. These experiments had demonstrated 
that a machine could be made on a large 
scale in which the lifting effect was con- 
siderably greater than the weight of the 
machine. At that time the steam engine 
appeared to be most suitable for the pur- 
pose, but since that time great improve- 



ments had been made in the direction of 
extreme lightness in petroleum motors, 
and he was strongly of opinion that very 
much better results could be obtained with 
petroleum motors than he had obtained with 
a steam engine. Moreover, the quantity of 
water required with a steam engine was 
about seven times as great as that required 
to cool the cylinders of a petroleum motor 
of the same f>ower. In his first experiments 
he provided a very light condenser, which 
on account of being driven through the air 
at a high velocity was very efficient, so that 
the weight of metal was only i lb. for the 
water condensed from each horse-power. He 
was able to condense all the steam when the 
power did not exceed loo h.p., but it was 
quite out of the question with 300 h.p. Con- 
sequently the water supply would only last a 
few minutes. Not only had great improve- 
ments been made in motors during the past 
decade, but aluminium had been greatly 
improved, so that it could be hardened with 
from twenty to thirty per cent, of mag- 
nesium, which made it quite as light as 
pure aluminium, and yet as strong as 
wrought-iron. This put into the hands of 
the engineer a light and reliable material 
infinitely better than anything that could be 
obtained at the time he (Sir Hiram Maxim) 
conducted his experiments. The amount of 
room in Baldwyn's Park, where the experi- 
ments were made, was insufficient, and he 
found a great deal of manoeuvring would be 
necessary before he would be able to cast 
off and launch the machine into the air. 

Difficulties Overcome. 

The art of managing a flying machine in 
the air without practice was like attempting 
to learn to ride a bicycle without a bicycle, 
or learning to skate without skates. It was 
diflftcult to leam the art of flying without 
actual practice; and the actual manage- 
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ment of a machine in the air, no matter how 
perfect, would require quite as much skill 
as was required to ride a bicycle, as well 
as the nerve and pluck of a Santos-Dumont 
He thought it would, therefore, be obvious 
that thr)se who would navigate the air with 
machines heavier than the air had a task 
before them which was worthy of their 
steel. However, the motive power and the 
material were to hand, and with skill, pluck, 
an<l the necessary funds, as well as plenty of 
room for manoeuvring near the [ground, ac- 
tual flight on true flying machines was not 
only possible, but practicable, and when 
such a machine made its appearance, 
although it might not l)e profitably em- 
ploye<.l for carr)'ing passengers or freight, it 
would vet be of inestimable value to the 
empire for militar\ purpcjses. (Lou<l 
applause.) 

A numl>er of slides illustrating the general 
appearance and details of construction of 
Sir Hiram Maxim's machines were shown 
upon a screen, and were explained by Sir 
Hiram Maxim himself. 

The Discussion. 

Upon discu.ssion being invited, Mr. 
Percival Spencer .saifl Sir Hiram Maxim's 
paper was .so lu«-id that he thought it would 
help forwarfl immensely the .solution of the 
great question in which they were all in- 
tereste<l. 'I he>- mu.st all agree that one im- 
portant point that had been given to the 
world that evening was that Sir Hirnm 
Maxim considered that the steam engine 
was .superseded for aerial navigation pur- 
po.ses by the f>rdinary mr»tor car oil engine. 
So that, having this extra means at their 
romnianr], they had anr)ther a.s.suram^e of 
being able to navigate the air by means of 
an aeroplane. Speaking as a balloonist and 
an aeronaut, he thought the difference 
which was a.ssumed to exist between the 



two systems of aerial navigation was really 
less than was sometimes imagined, and upon 
consideration it would be found that a line 
of demarcation did not actually exist be- 
tween them. While up in a balloon on one 
occasion, he tried a simple experiment in 
regard to aeroi)lanes-by taking a piece of 
paper, doubling up the eiiges so as to make 
it float ho|i||^t&lly,-and then. let it loose 
as they were going at thirty-five miles an 
hour. The paper, which was heavier than 
the air, floated along and kept pace with 
the balloon, which was a mere bubble 
lighter than the air. The great difference 
suppo.sed to exist between the aeroplane and 
the navigable balloon had been magnified, 
and need not be considered. What the 
elongated balloon did was this — it enabled 
the aeronaut to soar aloft into the air with- 
out any motive power, and placing him 
there so that he could make use of the oil 
engine, propellers, and steerers, exactly as 
they should d(j were they to work with an 
aeroplane. Everyone must agree that the 
eventual solution kA flying through the air 
was likely to come, anrl would be well done 
by means of the aeroplane. Having ihess 
two means before them — the balloon, a per- 
fetnly practical instrument by which at any 
moment theycould ascend into the air, and 
the other the aeroplane, which never carried 
a human being into the air — let them as 
aeronauts experiment with the navigable 
balloon, and eventually come to the navig- 
able aerostat. He entirely agreed with Sir 
Hiram Maxim that the fish-shaped balloon 
was better than the cigar-shaped one. Count 
Zeppelin's experiment.s, up(;n which a vast 
amount o{ money was e.xpended, had not 
resulted in the furthering of the subject to 
the extent that had been hoped, because he 
was undoubtedly going to work in too large 
a way without making use of stepping- 
stones like M. Santos-Dumont, who had 
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taken a very important step in the direction 
of i>erfecting aerial navigation. Sir Hiram 
Maxim had observed that M. Santos-Dumont 
had possibly attained the greatest result 
that was ever possible to attain by a navig- 
able balloon. As an aeronaut and a 
student, he (the speaker) scarcely thought 
that was so. He had taken the smallest 
balloon it was possible to use and a 20 h.p. 
motor. They knew that to take up a very 
much more powerful motor — one approach- 
ing the power that Sir Hiram Maxim had 
used — would require, not a surface propor- 
tionately larger, but a considerably smaller 
balloon, as far as its surface was concerned, 
in order to carry the necessary weight. So 
that he could not help thinking and believ- 
ing that for some time to come they must 
persevere with this navigable balloon sys- 
tem before attaining to the heights which 
they should eventually reach in the Maxim 
aeroplane system. With regard to the 
questicm of going against the wind, he could 
not help putting before them the fact 
thai they, whether balicHinists or flying 
machinists, knew no wind at all when once 
in the air, whether they were in a balloon 
wafted like a bubble, or in a Maxim flying 
machine, they moved along in an abso- 
lutely dead calm. So that, when once in the 
air and clear of all connections with the 
earth, they need not be worried with the 
question of wind. It was cmly a question of 
going at a greater and greater speed. There- 
fore, the atmosphere was for all practical 
purposes a dead calm, because the balloon 
was always moving perfe<nly with it — 
whether at twenty or fifty miles an hour. 
The balloon could be propelled through the 
air; let them hope the aeroplane would be 
eventually equally satisfactory. 

Mr. E. Humphrey Wingfield, referring 
to the question of surface friction by the 
air upon a balloon, said that was practically 



nil. Even on a railway train the side fric- 
tion was comparatively unimportant, the 
friction being principally on the end.- 



The Reply. 
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Sir Hiram Maxim, in reply, said with 
regard to the wind — a question which Mr. 
Spencer had referred to — very few people 
could get. a proper grasp of the conditions 
that one found on leaving the surface of 
the earth. No matter at what velocity the 
wind might be blowing, the fleeciest cloud 
was not torn asunder, provided it was far 
enough from :he earth. The rolling and 
tumbling effect of clouds was produced by 
the motion of air over high buildings, 
mountains, and trees. Prof. Langley had 
condu(^ted a series of experiments in 
Washington to show that the irregular 
lifting of the air was due to the unevenness 
of the surfa<'e of the earth over which it 
was passing — just as in a large stream, the 
water passing over boulders became dis- 
iurl)ed and agitated. They should take 
into consideration the fact that although 
the air might api)ear perfectly stationary, 
yet if a feather or a piece of gold leaf were 
floatetl in it, it would keei) pace with the 
ballcM)n from which it was thrown, the 
balloon or flying machine and its ctmtents 
being in the wind and travelling with it. 
The difficulty was to travel against the 
wind. Suppo.se the wind was blowing at 
the rate of fortv miles an hour, in order to 
keep over the same spot the balloon would 
practically have to be travelling at that 
rate against the wind. To travel at the 
rate of sixtv miles an hour in the* same 
direction as the wind it would be neces- 
sary to have a motor that would c arry 
them at that speed, for until the speed of 
the motor exceeded that of the air the 
motor would be of no assistance. Those 
were the conditions that had to be met by 
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anyone who made a flying machine. They 
must alwavs consider that the air was 
moving in relation to the earth, and that 
they did not wi.ih necessarily to travel with 
the air, but to leave one part of the earth's 
surface and get to another part. When 
he was in Fran'^e on one occasion he found 
that the speed of their balloons was a little 
less than the si>eed of the air, and they 
always went along with the wind. 
(Laughter.) Suppose they made the 
strongest balloun it was possible to make, 
and towed it agamst the wind by a loi'omo- 
tive, the balloon would follow the loco- 
motive, but when it reached a speed of 
about ten miles an hour the front end of 
the balloon would be deformed, a pocket 
being made thert-, and the instant that 
po<*ket was formed it would tear the 
balloon to pices. It was impossible to 
make any balloon to stand a velcx-ity equal 
to that of the winds which one found to 
prevail at least three hundred <lays in the 
year. In the matter of side friction, his own 
experiments proved that atmospheric fric- 
tion might lie considered not to exist at 
all. or at any rate the quantity was so 
small that it might be neglected altogether. 

•• Atmosi»heril Currents. * 

A paper upon the above .^iubject was then 
contributed bv Mr. William Marriott, 
assistaiU .secretary Royal Meterological 
Sr^'ieM, and it wa.s illustrated l)v lantern 
slide.^ Thr matter was treated from a 
meVfir«^»log;/ ill rather than from an 
af-ron;ii]*;' al y :'. of view, .^peaking of 
rioud*. 'Ti^ >r i:r*-r >aid ba!!M>nists had 
nt-'.^-T ;.'•• r^-a-"..:! jin al*iturle where clouds 

W'f'- r.' ■ '. •.':•'>'**' •fj'rrn. anrl rhtr nK)tion 

of '!.::* -i- '.• -•T\*:d \i\ balhKinists was, 
a* h 7..". ::.-•:' :. ♦a.-'V.T 'hun observations 
rr.n :•• .'. Vr/// Prmn would Itrad rjne to 
■>M',\.*.'f \{" 'i-air wi-.h aerial currents 



as affecting balloons, and remarked that 
unexpe(*ted di.^^turbance was sometimes 
experienced by aeronauts owing to cross 
currents. He trusted that the members of 
the Aeronautical Society would be able to 
help the Meteorological Society in regard 
to meteorological conditions in the higher 
reaches of the atmosphere. If the 
Aeronautical Society could help the 
Mete'orological Society in gaining informa- 
tion on the subject of the upper air, they 
would be delighted. A short discussion 
followed. 

Scientific Aspects of M. Santos- 
Dumont's Experiments. 

The Chairman then asked Mr. Bruce to 
read a i)aper on " Navigable Balloons and 
the Scientific Aspects of M. Santos- 
Dumont's Experiments." After intimating 
that he was undertaking this duty as the 
president's substitute, Mr. Bruce said he 
thought all present woul(i agree that it 
was the dutv of ever\' scientific society, 
when examining the details of any new 
txperinient that came within its scope, to 
search diligently for the truth, and there- 
fore it would seem to be the duty of the 
oldest aeronautical scK^ietv in the world to 
examine carefullv the exact conditions 
under which the experiments of M. Santos- 
Dumont were made in the endeavour to 
ascertain what truths they had to teach. 
An old saying of Tacitus applied equally 
well to the twentieth centurv as it did to 
his day — *' Truth is only brought to light 
bv time and reflection ; not bv haste." He 
(Mr. Bruce) wcuid, however, bring before 
them a lew scientific facts, and make a few 
suggestions that might help them in their 
eff"orls to disccjver how exactly the experi- 
ments of Sant(»s-Duniont formed a land- 
mark in the history of aerial navigation. 
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As a preliminary, he reviewed briefly the 
history of navigable balloons, and illus- 
trated his remarks by photographs up)on 
the screen of notable aeronauts and the 
machines which they had devised. M. 
Giffard discarded the ordinary' spherical 
shaped balloon, and adopted one of 
elongated form. He employed steam for 
motive power, making a light engine anrl 
boiler. The engine worked a screw 12ft. 
in diameter, and the funnel of the engine 
was inverted so as to minimise the danger 
of setting fire to the gas in the balloon. 
M. GifFard asct-nded on the 24th Sept., 
1852. There was a strong wind blowing 
at the time, and he never attempted to 
struggle directly against it. He only made 
circular movements with lateral deviations. 
He (Mr. Bruce) had often wondered why, 
after such elaborate preparations, no fur- 
ther experiment was made. He had been 
told by a friend of the aeronaut that the 
real reason was that Giflfard was dissatis- 
fied with his boiler, and, simply on a(*count 
of this did ncn prcM^eed further with the 
matter. The brothers Tissandi-r in 1883 
devised a balloon of similar shape in which 
the motive power was electricity. They 
stated that they held their own against a 
wind of nearly three metres a .second. 

The experiments of Renard in 1885 were 
noteworthy as being the first attempts in 
which a direct return journey was made 
with his balloon " La France." According 
to the accounts which M. Renard sent in to 
the French Academy of his experiments, he 
claimed that out of seven journeys the bal- 
loon returned iive times to the place whence 
it started. A map showing the routes of 
the three trips made by the balloon between 
Paris and Meudon, on September 22nd, 
1885, was shown upon the screen. The 
journeys, however, were not made to time, 
but the aeronaut went as he pleased. The 



question might be asked, whether in 1885 
there was anything to prevent such a bal- 
loon as " La France '' from winning the prize 
which Santos-Dumont had carried off, had 
such an inducement been offered at that 
time? The greatest difficulty would have 
been the electric batten, which was a 
troublesome means of providing power in a 
prolonged series of experiments. In Re- 
nard's experiments, the wind force was es- 
timated at from 3 to 3.50 metres a second. 
Count Zeppelin's great airship, 420ft. long, 
was shown. This machine ascended on 
October 21st last year, and was only twenty 
minutes in the air, but it made a return 
jouniey against a wind which did not ex- 
ceed 3 metres a second. Then, coming to 
the experiments of M. Santos-Dumont, 
whose latest type of balloon was shown 
upon the screen, he said they were consider- 
ing a very remarkable man. It could cer- 
tainly be said that he was the first aeronaut 
in the history of aerial navigation who had 
steered a balloon from a given point, round 
a given point, and back to the starting-point, 
and had kept up to time. There he thought 
the difference (*ame in between Santos-Du- 
mont and Renard. The latter made a return 
journey, but not up to time, and Santos- 
Dumont in doing .so, if he had not advanced 
aeronautics in principle had in practice. 
(Applause.) There was very much to admire 
in the personal qualities of Santos-Dumont, 
for what qualities were dearer to the British 
heart than pluck, courage, and dogged de- 
termination to attain the object sought? 
All these had been vigorously displayed in 
Santos-Dumont. The temporar}- failures 
which would have crushed and defeated 
less manly spirits, had been merely instruc- 
tive stages in airship construction. M. San- 
tos-Dumont had shown originality in his 
work by the introduction of an inner balloon 
to maintain the rigidity of the outer en- 
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velope; and -the fsistening of the framework 
to the hall(X)n by rigid steel wires was a 
great step in advance. [The lecturer per- 
fonned an interesting experiment to illus- 
trate the effect of the inner hall(M)n.] Now, 
in regard to the main point — the wind force 
actually overcome — had M. Dumont made 
any advance over his predecessors in this 
impcirtant respect? As a result of enquiries 
from the courteous secretar\' of the French 
Aeronautical Society, who paid a special 
visit to the Eiffel Tower to ascertain from 
the observatory there the force of the wind 
at a height of 305 metres from the ground 
on the day that M. Santos-Dumont made 
his ascent and won the Deutsch prize, he 
leame<l that at 2.42 p.m., when the bal- 
Irjon left the ground, the wind had a force 
of 4.5 metres p* r second. Kleven minutes 
later, when the balloon rounded the Eiffel 
Tower, the win<l had a force of 6.1 metres. 
These figures provefl that M. Santos- 
Dumont had made an advance as regarded 
the overcoming of winrl force. The figures 
only represented a light wind, certainly. 
These experiments as to the air resistance 
were of the utmost importance, ami exi)eri- 
me.Us should undoiibt'„*illy be made on the 
airship itself. An«»ther [xvint suggesttfd by 
these considerations was that it" there were 
any further prizes offered for competition 
under similar cin umstam^es, the wind force 
.should be a condition of the competition. 
It was well known that a balloon could be 
suc<'e.ssfiilly navigated on a calm day ; now 
they wanted to tr\', by experiment, what 
force of wind could be resiste<l. What was 
the exact limit that had been reached? Let 
that be ascertained by experiment, and let 
peoj)l<» who offered prizes stipulate that the 
wind foice must not be le.ss than a certain 
figure. It woul<l be rather difficnilt to fix 
w litre that particular force of wind shc>uld 
be - whethtT on the grounrl or in the air - 



but that it was an important feature was 
very evident, because at the present time 
competitors could choose any day they 
liked. At any rate, they always chose a day 
when there was a very light wind blowing. 
He hope<l, therefore, that in any future com- 
petition the wind force would he a iint qud 
non. He did not wish to dogmatise upon 
the p)oint as to whether the balloons would 
hurst, but he would say thic — that each 
competit(;r taking part in such a competition 
should be provided with a parachute, and 
that he should practise himself in the use of 
such apparatus, so that, if his balloon should 
burst, he wouM be r.rovided with a con- 
venient means of leaving his balloon and 
landing safely on terra fir ma. In con- 
cluding these remark.s, he would exhort all 
those at work on this great pn^blem to take 
tfr> heart one great le.sson taught by the 
efforts of the bold Brazilian aeronaut — never 
to mind failure.s, and whenever a failure 
occurred to look to the cause, and, having 
found the cause, they would probably find 
the road to success. Like M. Santos- 
Dumont, let them w(^rk with enthusiasm, 
for that was the lifeblocMl of science, as it 
was of art. In other words, it was earnest- 
ness of purpose that was necessary. When in 
the twilight of imperfect knowledge, they 
appeared at times to meet with insuperable 
obslade.s, let them apply to their own special 
work tho.se in.spiring words of a living 
author who was present that evening — 
" There are realms of knowledge awaiting 
the human race ; kingships awaiting kings. 
Children of earth, will ye not rise up and 
fill those thrones, and wear those golden 
crowns ? '' (Applause.) 

The Chairman remarke*! that if he were 
to comment adequately on the intere.sting 
papers that had been (Contributed that even- 
iii'' he should feel sorrv for his hearers. 
Suffice to say that they would all join him 



December, igoi. 



Flying. 



41 



in thanking Sir Hiram Maxim, Mr. Mar- 
riott, and Mr. Bnice for their able papers. 
(Applause.) 

A vote of thanks to the chairman for pre- 
siding closed the proceedings. 

TissANDiER*s Balloon. 
This navigable balloon (date, 1883), to 
which Mr. Eric S. Bruce referred in his lec- 
ture before the Aeronautical Society on 
Tuesday, December 3rd, reported above, 
may be thus described : It was elongated 
in form, 91ft. long, 29ft. in diameter through 
the middle, and covered with thin cloth 
coated with an impermeable varnish. Over 
the balloon, which was inflated with hydro- 
gen gas, was spread a netting suspending 
the car by means of twenty n^pes. A kind 
of rigging connected the suspension ropes 
about 6ft. above the car. To this rigging 
the guide and anchor ropes were attached, 
and the rudder, which was made of un- 
varnished silk, was also arranged behind. 
The screw propeller, 9ft. ^in. in diameter, 
consiste<l of two blades, which were driven 
bv electricity ; and the electrical apparatus 
consisted of a potassium bichromate bat- 
tery and a dynamo electric motor. The car, 
with the motor, batteries, screw, anchor, 
and other fittings, weighed nearly 1,200 lbs. 
The amount of ballast usually taken up was 
850 lbs. in weight, and the balloon itself 
weighed 600 lbs. In one trial, with the 
screw making 180 revolutions per minute, 
Tissandier is said to have been able to keep 
head lo i wind which was moving at the 
rate of loft. |>er second. When he was pro- 
ceeding ni the same direction as the cur- 
rent, he was able to deviate from the line 
of wind with great ease. 



An Early Pioneer. 

It may, perhaps, be of interest to know 
that a paper wa.^ started in France in 1863 
called V Afronaute by a photographer 
named Nadar, who claimed to have solved 
the question of flying. He made a balloon 
called " Le Geant," with which he hoped 
to obtain sufficient monev, bv means of 
exhibitions, ascents, etc., to enable him to 
carry on his experiments in flying by 
means of the screw. He referred to this 
balloon as the last that would be built 
Xadar also published a book in England 
on the .subject of aerial flight. An acci- 
dent to the aeronaut when making his 
second voyage prevented further experi- 
ments. 



Great interest is being taken in the 
ascents in connection with the Aero Club, 
another of which is fixed to take place on 
the loth inst. 



A New Flying Machine. 

The Motor Power Co., Ltd., of 14, 
Regent Street, London, S.W., the makers of 
the .speedy Napier autocars, have now 
turned their attention to aerial flight, and 
are prepare<l to turn out flying machines, 
which, broadly speaking, will be built on the 
.Santo.s-Dumont principle. The balloon is 
75ft. long by 25ft. greatest diameter, and 
has a capacity of about 25,000 cubic feet. 
An air bag is fitted for equalising the pres- 
sure. The balloons will be made by Mr. 
Si)encer, and will carry his guarantee of best 
workmanship and material. The under- 
Irame is 50ft. long, and *.akes the form of a 
latticed girder. The balloon will be pro- 
pelled by a four-cylinder Napier water- 
cooled petrol motor with electric ignition, 
which is cai)able of givmg not less than 
14 h.p. The steering is eff'ected either by 
a rudder or by altering aie direction of the 
propeller. The price of the machine will 
be ^£950 net, about the same as a high-class 
motor carriage, and the time for delivery is 
six months. 
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Complimentary Banqtiet to Santos-Dnmont. 



THE INTREPID ARIEL NAVIGATOR AT THE METROPOLE. 



IT was not to be supposed for a moment 
that England could suffer the circum- 
navigator of the Eiffel Tower, and 
the winner of the prize offere<l by 
M. Deutsch for the first man to ac- 
complish such feat in an airship under 
certain conditions, to be in this country 
without receiving hospitable recognition 
of his great feat at the hands of those 
who have the subject of aerial navigation 
very close at heart. The banquet offered 
to the persistently and patiently heroic 
young Brazilian in the Whitehall Rooms of 
the Hotel Metropole on Monday evening, 
Nov. 25th, was, both in its character and the 
number of men of light and leading who 
attended it, evidence dear an<l sufficient of 
the unprejudiced admiration with which the 
British public have watched and waited 
upon each endeavour of the famous 
Brazilian aeronaut to fulfil the conditions 
surrounding the acquisition of the Deutsch 
prize. Seldom have the Whitehall Rooms 
echoed to such "thunderous" volleys of 
cheers as greeted the rising and sitting 
down of M. Santos-Dumont, and the 
straightforward, manly speech in which the 
toast of the evening was given by the Chair- 
man. No fitter inauguration of the Aero 
Club of Great Britain could have been made 
than the function at which such honour 
was done to one who deserves so greatly, 
and whose great feat, as the Earl of Dun- 
donald so happily put it. " marks a mik*- 
stone in the history of the world." The 
receipt of the toast and its acconlance of 
musical honours without musical ])rompting 
showed how strongly beat the great pulse of 



that large assembly in the most earnest and 
most sincere admiration for the slight and 
modest little man who had so greatly dared, 
and, daring, accomplished. In the centre 
of the cross table sat Major-Gen. the Right 
Hon. the Earl of Dundonald, C.B.M.V.O., 
having on his right Signor Santos-Dumont, 
the guest of the evening, and on his left 
His Excellencv the Brazilian Minister, Sr. 
Joaquim Nabuco. The great cavalry leader 
was also supported to the right and left by 
the following gentlemen : The Hon. Charles 
S. Rolls, the Right Hon. Lord Suffield, 
K.C.B., Professor Sir William Crookes, 
F.R.S., Mr. R. W. Wallace, K.C., the Hon. 
John Scott Montagu, M.P., Mr. Paris Singer, 
Sir (Claude Champion-de-Crespigny, Bart., 
Major F. C Trollope, Professor John Perry, 
F.R.S., Sir James Oichton-Browne, M.D., 
F.R.S., Sir Vincent Kennett-Barrington, Col. 
R. E. B. Crompton, R.E., Mr. Mark May- 
hew, L.( -.('., Mr. Edward (i. Frost, Mr. 
Howard Saun<lers, F.L.S., Col. Templer, 
Mr. Frank H. Butler, Mr. Eric Stuart Bruce, 
Mr. E. B. Knobel, Prof. Sir Norman Lock- 
yer, K.C.B., F.R.S., Signor Cardoso de 
Oliveira, Signor J. C. Rodrigues, Mons. 
Chermont, Mons. Emanuel Aime, Mr. A. 
M. Singer, Dr. Hoverton Rodwood, D.Sc., 
F.R.S.E., Mr. Neptune Bl(»od, and Prof. D. 
S. Capper, M.I.C.E. ; while here and there 
amidst the numerous company we noticed 
Dr. J. J. Acworth, Mr. E. Majoiier, Mr. H. 
J. Swindley, Mr. Hugh Weguelin, Mr. J. 
Steward Ma 11am, Mr. Harold Perrin, Mr. 
H. Hewetson, Signor G. Aranha, Mr. 
Frederick R. Simms, Mr. Wm. J. Leonard, 
Mr. Hcnr\' Edmunds, M.LC.E., M.LE.E., 
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Mr. E. Manville, M.I.E.E., Mr. T. W. 
Staplee Firth, Dr. F. W. H. Hutchinson, 
Mr. S. H. R. Salmon, Mr. B. Boverton 
Redwood, Mr. Arthur Paget, Mr. Henry 
Sturmey, Mr. Robt. E. Phillips, Mr. Lyons 
Sampson, M.I.M.E., Mr. R. W. Buttemer, 
Mr. T. B. Browne, Captain Bower, Mr. 
Spaight, R.E., Mr. Molesworth, R.E., Mr. 
Har\'ey, R.E.» Mr. E. Campbell Muir, Mr. 
C. W. Mitchell, Mr. VV. G. Smyth, J.P., 
D.L., Mr. Charles VV. Bell, J.P., D.L., Mr. 
R. B. Bruce, Mr. E. M. C. Instone, Mr. Carl 
Meyer, Mr. VV. J. Pitman, Mr. Harold Cros- 
lan.'l, Mr. (i. A. Templer, Mr. C. Johnson, 
Dr. Barton, Mr. VV'. J. Crampton, Mr. J. 
Edward Waller, M.I.(\E., Mr. E. (iarcke, 
M.I.E.E., Mr. VV. H. Schneider, Mr. Ballin 
Hinde, Mr. R. Wallace, Mr. Arthur Sharpe, 
Mr. Samuel R. Roget, Mr. Robeii B. Bird, . 
Mr. Claude Crompton, Mr. A. E. Campbell 
Swinton, M.I.C.E., Mr. C. Jarrott, Mr. S. 
F. Edge, Mr. Julius Harvey, Mr. J. D. 
Siddeley, Mr. Foster Pedley, Mr. J. J. 
Overton, Mr. C. Friswell, Mr. Astell, Mr. 
F. A. Rodewald, Mr. Harol<l L. (\)sh, Mr. 
VV. M. Hodges, Mr. Arthur O. Stopes, Mr. 
J. Taylor N. Davies, Mr. E. \V. Peall, Mr. 
Bernard R. Bank.s and Mr. F. F. Welling- 
ton. Dinner having come to an end, and 
the loyal toa.stvS having been enthusiastically 
honoured, the toast of the " Republic of 
the United States of Brazil " was felicitouslv 
given from the chair, and respon<ied to by 
the Brazilian Minister. His Excellencv ex- 
pressed his pleasure that his great country- 
man had so happily descended upon English 
ground. He was sure that the Brazilians 
who had been so kindly invited, and who 
were so delighted to be present that evening, 
would ever bear such an auspicious occa- 
sion in mind with a feeling of national 
pride. Xo matter what the future of aerial 
navigation might be, the name of M. Santos- 
Dum(/nt as the first man to con.stnict a 



dirigible airship would live in history as 
the precursor of that age which set itself 
to the serious scientific solution of the pro- 
blem. The great French nation had a 
proverb to the effect that a single swallow 
did not make a summer, but in the present 
matter he hoped he might predict that the 
real conquest of the air had been practically 
heralded by the solitary .swallow they had met 
to honour. (Cheers.) 

"The Naval and Military Forces of the 
Empire" was next proposed in a neat and 
telling speech by Mr. Roger VV'allace, K.C., 
who referred generally to the great value 
which M. Dumont's successful experiments 
must have in connection with military oh- 
.servation during warlike operations. The 
toast was responded to by Sir Claude de 
Crespigny, Bart., for the navy, and Col. 
Templer, director of military ballooning, for 
the army. The latter gallant gentleman, 
as a practical aeronaut, expressed the sin- 
cerest admiration for M. Dumont's construc- 
tion and work. 

The Earl of Dundon.ild then gave the 
toast of the evening, viz., the " Health of 
Signor Santos-Dumont," and said that in 
meeting there to do honour to that gentle- 
man they were at the same time met to 
celebrate an event of Mie hugest import- 
ance in the history of the world. The 
world of science recognised no geographical 
boundaries, and discerned no difference 
between nationalities, languages. ^>r customs. 
The man who achieved victory over natural 
obstacles proved himself a friend of 
humanity, alth(>ugh they were none the less 
pleased that their courageoius and illustrious 
guest belonged to a nation with which this 
countn- was in intimate and cordial friend- 
ship. In the past there had been many who 
had made a close study of aeronautics, and 
had striven to steer airships against the 
win<l. Many able minds had endeavoured 
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U) achieve the solution of this great problem, 
b'lt it had been luft to their guest of that 
evening to demonstrate by his late remark- 
able and daring feats that such solution 
could be accomplished. He felt sure that 
Signor Dumont was far too generous a man 
to grudge honcur where honour was due, 
and that he would certainly recognise the 
great work of that famous Frenchman M. 
Henri (iifFard, who in 1851 constructed a 
cigar-shaped airship in which he placed a 
steam engine of 3 h.p. for the purpose of 
propelling it, but whose further proj^ress 
had been baffled by the too great prepon- 
derance of weight to horse-power. Also 
he was certain Signor Dumont would recog- 
nise his debt to those eminent automobile 
engineers whose ingenuity had constructed 
engines uf such light weight that he had 
been able U) obtain a nu/tor suitable to his 
purpose. The experiments made by Signor 
Dumont had been so fullv described that he 
would <Hilv recall to their minds that he hud 
risked his life on many occasions in carr\ing 
them (Ut, and that in one instance nothing 
intervened betwt^en him and <leath but a 
single steel wire. After the <*()nstru(*tion of 
his fifth airship, and after the accident re- 
ferred to, he ha<l accej)ted M. Deutsch's 
challenge, and had performed the journey 
of eight miles fr m Si. Cloud to the Tour 
Eiffel and back, with a wind bl<;winj; at a 
speeil (f eighteen to twenty miles an hour, 
anil ha 1 made the turn rcund the tower at 
a radius of fortv vards, a tht)usan(l feet 
above the groun<l. That performance, 
whatever might coint* aft^r. W(.uld mark a 
Fuilest' ne in the history of the world, and 
ihev (^nuld not but admire him for his sue- 
cess and the in«l(:mitable courage he had 
displaveil. N(»t onlv those in that room 
that t'MMiing. hui the whole British people, 
would join in the hearty wish that all Signor 
Dumont's future efforts woukl be crowned 



with success, success which he so richly 
deserved. He could assure him that when 

•a 

other names now prominent in contem- 
poraneous history had long been relegated 
to oblivion, the name of Santos-Dumont 
would be honoured and remembered. He 
gave them health and long life to Signor 
Santos-Dumont. 

The toast was then drunk with the 
utmost enthusiasm, three of the most 
earnest and heartiest cheers we have ever 
heard and one cheer .nore fcjllowing the 
musi(*al honours whi(*h spontaneously accom- 
panied the drinking of the toast. 

Upon rising to respond Signor Santos- 
Dumcmt was ac(*orded a most remarkable 
reception. The whole company sprang to 
their feet, and cheering with much waving 
of serviettes was again renewed. When at 
last silence was restored the modest little 
gentleman read his reply as follows in mild 
low tones, which were somewhat difficult to 
iMich : " I wish to thank you for so kindly 
conferring on me the title of honorary 
ft. under and member of the Aero Club of 
the United Kingdom. I am for the moment 
the only member of your <dub, but I hope 
I sh dl not be so for long, as I have the 
pleasure to meet here this evening a large 
number of candidates who will socm be 
elected. If I am [)roud to see my name 
at the head of this list it is because I know 
that the list will be a long one, and will, 
nujreover, be comp(jsed of the most honour- 
able naFues in the scientific and sporting 
world. (Cheers.) When I return to London 
in a few months I hope I shall find your 
youn;; .s(;(Mety in full progress. (Cheers.) 
The sympathetic reception that you have 
accorded me will encourage me to return 
next summer, after m\ aerial voyage from 
Franie lo Corsi(\i. (Cheers.) I shall then 
he iKi[)py to make some trials in a steerable 
airship abtive I^indon, and thus contribute 
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my modest part to the work of a society 
which will count among its members such 
distinguished aeronauts as Col. Templer, 
Mr. Butler, Mr. Charles Rolls, the youngest 
and at the same time the oldest of your 
aerial pilots — (laughter) — and such a sports- 
man as Mr. Wallace, the president of the 
Automobile Club, and Mr. Paris Singer, one 
of the first pioneers of automobilism in 
England." (Cheers.) 

In proposing the toast "Success to the 
Aero Club of the United Kingdom," M. 
Santos-Dumont said : " In drinking to the 
health of Lord Dundonald, who does us 
the honour to preside at this inaugural ban- 
quet, I drink to the health and prosperity 
of the members of the club present, of those 
who are absent, and especially of Mr. Alfred 
Harmsworth, who is, unhappily, ill. 1 also 
drink to the health of the great British 
nation, which, after gaining the empire of 
the seas, already aspires, thanks to your 
initiative, tcj the empire of the air." 
(Cheers.) 

The Hon. (\ S. Rolls replied. He said 
the club was at present not a large one, as 
it possessed at the moment but one meml)er, 
viz., the gentleman who had just proposed 
the toast to which he was pleased to 
respond. A committee had been formed to 
invite Signor Dumont to become a meml>er 
and to dine. The idea of forming the club 
had originated during a balloon trip which 
he had made in company with Mr. Frank 
and Miss Butler. It was the proposal of 
Miss Butler, and no sooner had it been 
made than the valve cord was pulled and, 
descending, they took immediate steps to 
put the lady's suggestion into operation. 
The candidates, thanks to the co-operation 
of the A.C.G.B. and I., now numbered close 
on two hundred, and included such well- 
known aeionauts as Sir C. W. Pollock, 
Col. Templer, Major Trollope, and others. 



When the club was formed these and other 
gentlemen would be asked t6 give the club 
accounts of their adventures in the upper 
regions of the air. The sport of ballooning 
was not attended with danger, as no less 
than six hundred ascent^s had been made 
by the Aero Club of France without a single 
accident. Trips could be taken per balloon 
without danger of interference from police- 
man, although he should hesitate to say that 
that would always be so. In conclusion, 
Mr. Rolls reminded the company that this 
country had been well to the fore in the 
study and practice of aeronautics, and 
recalled the names of such men as Coxwell, 
Glaisher, Spencer, and others. Indeed, at 
one time England held the lead, and he 
hoped that the presence of Signor Santos- 
Dumr.nt with them that evening would en- 
courage them to make an effort to regain it. 

"The Visitors" was given by Major Trol- 
lope, and replied to in an eloquent and in- 
teresting speech by Sir J. Oichton-Browne. 
Professor Jno. Perry, F.R.S., then proposed 
the " Health of the Chairman," referring to 
his grand work in the relief of Ladysmith. 
In his reply to same the Earl of Dundonald 
said that no countrv could afford to dis- 
regard the march of science, hut that so far 
a.< aeronautics went from a military point 
of view he thought that the count r\' was safe 
ir. the hands of Col. Templer. 

When on the point of leaving London, on 
the 28th Nov., Mons. Santos-Dumont wrote to 
Mr. C. Johnson, the secretary- of the Auto- 
mobile and Aero Clubs as follows: "I thank 
you and a'.l most sincerely for your sym- 
pathetic reception during the pa.st seven 
days. We leave London this evening, carr\'- 
ing with us m(;st pleasant memories. Pray 
convey this message to the members of the 
Automobile Club and of the Aero Club, 
whom we have met in London. Yours, with 
all cordiality, Santos-Dumont." 
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An Uproariofis Meeting. 



AT the November meeting the feeling 
which has l)een running so high 
between the opposing camps in 
France as to the merit of M. Santos- 
Dumont's performances found vent even in 
the deliberations of the ScK^iete des 
Ingenieiirs Civils de France, which, pro- 
bablv for the first time in its historv, 
became so uproarious that it was impos- 
sible to follow the discussion. 'M. Armen- 
gaud, jeune, delivered an address uj^on the 
trials of M. Santos-Dumont, and sought to 
prove that the Brazilian aeronaut had made 
real progress in aerial navigation. The 
well-known aeronautiral engineer, M. Sur- 
(*ouf, anrl (jthers insisted that there was an 
entire ab.'ience r>f data to show that M. 
Santo.s-Dumont had made any notable ad- 
van(*e. The trials had not been (*arried 
rnit on scientific lines. \Vl:ile he had 



?iucceeded in steering his balloon and 
driving it at a (^ertain speed, there was 
absolutely nothing to prove that he had 
done better than his predecessors. Major 
Paul Renard, one of the directors of the 
Meudon militarv ball(H)n station, was of 
the same opinitjn, and urged that in view 
of his (Mmsiderably increased power, M- 
Santos-Dumont had not improved upon" La 
France ' of twt.iity years ago. The sup- 
jjorters and opponents of the Brazilian 
aenmaui tried to argue out the matter all 
at once to such effect that the meeting 
broke up in (*onfusion, and the conference 
did not appear to throw the slightest light 
upon the niu(*h-vexed question as to 
whether M. Santos-Dumont has made any 
real progress in the scienc^e of aerial navi- 
gation by his successful and unprecedented 
feat. 



Up to Date. 

Messr.'^. De T)itni-I'.'iUt<iii and (^>., who are 
well kn<^>wn in the auinmobile trad**, are 
taki.iL' »if) the qinfsti«>!i of motors for bal- 
Uioiis. They havt* beeFi exp;*rimeniin^^ with 
motors of 25 h.p. for this purpjse, but they 
an- now making a new motor developing 
40 n.|i., which will wei^h only 400 lbs. 
'Iliis [)ossfr>si:s friur ''ylinders in lint* with a 
sin;;le phiminium crank rhamber. Seeing; 
the inter^fst *vhir-h is now bein;; taken in 
motor balloons, this motor should have a 
fonsideraiile sale, as the weij;hi is very low 
'-onsideririf.; the hor.se-f)ower developed, and 
the rt*f)Utation of Messrs. De* Dion-Houtr)n 
arul Co. is a gu.jrantrr** that the workman- 
ship will be ,>f the very best. The firm 
will bf f)least'd to furnish furtht-r j)arti('u- 
lars to anyone interested in the subject. 
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(Continued from page 18.) 



Aerial Sailing or Passive 
Man Flight. 

REVERTING to the notion of man's 
flight by his unaided muscular 
energy (but only to emphasise the 
fallacy of such attempts to those not yet 
convinced), some (characteristically dry re- 
marks of Sir Hiram (then Mr.) Maxim on 
the subject are worth repetition. That 
gentleman once said at a meeting of the 
British Aeronautical Society : '* 1 wonder if 
any of us have ever thought how a man 
would look if he had his (pectoral) muscles 
sufficiently developed to be able to exert 
sufficient power to perform flight with his 
own unai< led efforts? I find that his lungs 
would have to weigh 40 lbs. in order to 
absorb the necessan* amount of oxygen, 
that the mu.scles on his breast — provided 
he did the work with his arms — would 
have to weigh 75 lbs., and that his breast- 
bone would have to extend forward 21 in." 
(similarly to a bird's " keel,' and for the 
same purpose) '* to form a strut or support 
to which these muscles would have to be 
attached. Now, supposing his weight 
should not be increased over and above 



what it is now, 1 find that his legs would 
have to be reduced to the size of a broom 
handle, his feet to mere claws, and his 
head cut down to the size of an apple. 
Such men do not exist at the present time." 

Mr. Lancaster, of Chicago, also in a 
facetious vein apparently (with a suspicion 
of the Hibernian Sir Boyle Roche about 
it), said : " If a man were a butterfly, bug, 
beetle, or small bird, weighing a few 
ounces, he would have a good time of it, 
but his hundred pounds (and more) avoir- 
dupois eflectually bars the way to any pos- 
sibility of active flight derived from his 
physical exerti4)nsy (The italics are the 
writer's.) 

It may be remarked here that the very 
interesting trials and experiments of the 
late Dr. Lilienthal were not attempts at 
man flight, that is, as popularly under- 
stood, but were of a semi-parachutic, semi- 
sailing nature. In fact, he was, in his own 
way, following the course advocated by 
Mr. Lancaster as long ago as the year 
1882, whose rational views and beliefs are 
entirely adverse to " man flight," as indi- 
cated in his opinion quoted in the pre- 
ceding paragraph. 
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Dr. Lilienthal essayed to " emulate the 
gliding kite '' by endeavouring to employ 
the natural forres as the great sailing birds 
do, and his very instructive experiences 
may well be quoted here. In an exceed- 
ingly interesting article entitled " Weshalb 
ist es so schwierig das Fliegen zu erfinden ?" 
(Why is it so difficult to learn to fly ?) 
which appeared in a Berlin journal (Pro- 
metheus) shortly before his lamented 
decease, he says : " Whether the imitation 
of natural flight is one way of many or the 
only way is today (1894) still matter of 
discussion. . . The mercilessness of the 
wind towards all flying machines is a new 
difficulty in their invention. With me the 
wind has often enough played ' catch-ball,' 
when, in my sail practice, I was surprised 
by gusts of wind in the middle of my 
course. I was .suddenlv lifted house 
high and thrown hither and thither 
in such a way that, before I became 
accustomed to it, I lost my breath. In 
this one may l>ecome an air-gymnast in 
the bolile.st meaning of the word, and 1 
believe I am entitled to an opinion on the 
effect of the win<l on free flying machines 
and the reason of its destructive action. 
Herr An.srhiitz, on the 14th Sei)tember last 
(1894). tor»k some ' snap shots ' " (which are 
r«'pnidin«v|) •• ot my practice in windv 
weathrr. These sJiow what tri<ks are ne(*es- 
sarv. moving the legs al»out, etc., to shift 
the ^••-iitn' iti gravity as required in order to 
keep r,rie*s seat, and to bring the machine 
unharmed to Urra firrnn. If we did not 
arriially see birds flying with ease and 
baltliii;^ with the- wind we slunilrl despair 
of lhj.'[it What is the prospect {»f our fly- 
in j.' ' What ;ire (Air aims in aviatitjn ? L'p 
10 wh;ii pitfh r/f j>#^rfeetion will it be pos- 
sib.'* to \t\\u\f^ aviation?' There is an im- 
po?"»ibilitv f;f (truly; i>rerli(ting to what 
jjjt' h fA perf*' tion flying may btr brought, 



because hitherto the practical exercise has 
been so little worked at. When here and 
there an idea for a flying machine is exe- 
cuted and comes to grief this is of little 
importance to aviation in general. Gener- 
ally, flying is theorised upon only, and this 
is of little use to the present state of affairs. 
Development — evolution is the right word 
— must pioneer us in aviation. We are 
well up in the theor}' of flight to-day, since 
we are enlightened as to the air resistance 
of the bird's wing and the power-saving 
quality of its profile curve. We are able 
to picture to ourselves all the phenomena 
of natural flight. The difficulties to be 
eliminated are of a purely practical nature, 
but they are greater than at first appears. 
They should be made a special study of, 
and we should invent methods to investi- 
gate them in order to successfully over- 
(^ome them. The method which is to lead 
to practical flight must be capable of de- 
velopment be its beginnings ever so primi- 
tive, and bv it we must be afforded an 
opportunity of really skimming through the 
air, by which we may gain experience as 
to the stability of flight, the action erf the 
wind, and safe lan<ling, in order — by con 
tinual development — to gradually approach 
permanent free flight. Perfection cannoi 
be forced immediatelv. It is because in 
ventors require too much from their con 
stru(*tions that the positive results are so 
little. Remaining in the air without a bal 
loon and free flight in it form such a new 
sphere of action that it is nece.ssary to 
(jradimlly find rme's bearings in it. Who 
ever loses sight of healthy development b) 
continually increased experience will never 
attain anything in this sphere. The means 
proposed and put into practice by myseL, 
viz., beginning with small flights and goin 
on iinTeasing them, are known to n.y 
readers. After tniding that flights can be 
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stabty and safely efferted from high pninis to the ordinary sailing surfaces, and ihe 



even with simple apparatus anil even in 
semi-strong winds, in order to get into the 
soaring su mtirh ailmired in hinls it was 
necessary to try them in sinmger winds, 
and also to assist simple flight (sailing) by 
dynamic means in order to go gradtially 



■ permanent 



this 



have : 



ititahle 



of a finger (on a valve) controls 
the heats (see illustrations). For the rest 
the handling of the apparatus is the same 
as in my <)rdinary sailing surfaces, and yet 
the I'lrst few rauticuis trials proved that if 
1 had ai once begun with jumping into the 
air with beats the apparatus would pro- 
bablv not then have arrived iindestroved. 




LILIBNTHAL MACKINe, wlUi CoaprMMd Carbonic Add Motor 



Starting point, and this the author has 
made for himself by making an artificial 
conical mouml fifteen metres high ; a run 
is taken to the edge. At the moment of 
landing the sail surface is lilted up in front 
to check the forward velocity. An appara- 
tus with beating wings (for rowing flight) 
has also been practii-ally tried. The dis- 
tance across wing points is eight metres. 
A motor run by compressed carbonic arid 
produces the beats. Kxcept for the 
feather-like wings, this apparatus is similar 



the whole 



refore 



. be 



,- phenomena arising, 
■ landing suffices to 
ratus. The thing is 
K-h at once. 1 ha-1 
nt to make ordinary 



sail-flights with this larger and heavier 
apparatu.s— which, with 40 kilos. (88 lbs.), 
weighs double as much- -in order to prac- 
tise safe landing, and not until now. when 
this step has been successfully taken, shall 
I begin the beats in free flight. There 
may be other methods of correctlv de- 
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veloping free flight, bu( they will have the rigid wings for any length of lime in the 

same problems to solve. Thus, f<jr in- air either in ;i calm or a moving ronditiun 

stance, great ent-rgy is brought t() bear to of the atmosphere, ami translate themselves 

liml a mechanica! regulation of the path of at will either with or against the r-urrent or 

fiighl to the landing, so that the stability of obliquely lo it or either up nr il<)wn. (2.) 

flight is not ilepeniienl upon rlesterity and They ilo this without fatigue. They travel 

pranice of the flier. It is very murh to be with great velui-iiy through the air with no 

wished that this step should succeed, as it more effort than sitting on a chair requires 







THB LATE HERR LILIENTHAL'5 AIR-SAILINQ EXPERIMHNTS. 

I..' iio|..-<l f.,r when ihe v\|>eriiTii-ni.s fa<-ili- Having prenuM-'l thus, M 

la'.- ;ii. iri-inictii,- obsinalion <.f a reallv indicates - the «av :,. succss 



n.■^^ ph.'i,..,n.-M. ,..„ ,m... »iih in „lhcr ii,m ol 

.■■,|„ii..l ,pl„ r..." ,Man> v 

In ., ...i„i.iiiMi.,-,tl,,ii u, ihe lirili^h A.-ro U. dciii 

n.. .il S-..ii-n ill [8H.' Mr. I.;ini:t-i-.-r llr.t inTicnc 

sr^j..- II... tun lM:i,,«iri« |,r..ii.>,iiions: ■■('■) "r to ri 

.-..■.iliii;.. bird, c.in maim^nn themselves oil theref-.i 



^^:ilflll r,.n\.T.K i>t any des.'rip- 
l.in wbicb cuuld maintain a 
t in tin- air iiiigbt bi- supposed 
:ii least a,- much skill and ex- 
ti. ]trnpiTly um- a jiair of skates 

bicvcle. Il is tu be t.'\pected 
ai many trials and changes must 
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be gone through with by the first successful 
experimenter before the proper mechanical 
appliances are discovered, and I will indi- 
cate the course to be pursued which, in 
my judgmeni, will give the best results. I 
should use bamboo of the finest quality, 
putting it together after the manner of the 
best fishing rods, and should take a buz- 
zard or a crane fur a model to work by. 
The case to contain the person, correspond- 
ing to the body of the bird, and the sur- 
faces on each side, say for 6ft., should be 



thould he found that tueh a ntrface wai 
rerjuired. I estimate that 200 (square) feet 
of surface would be ample to maintain 300 
lbs, in the atmosphere. The first new idea 
the operator would be likely to get would 
be concerning the tremendous energy there 
was in moving air. He would have no fear 
from that time that the weight was goirtg to 
seriously interfere with his success, and 
he would probably find that he was con- 
structing his wing (or sustaining) surfaces 




made rigid without joint or movable part. 
From this case to the extremity of the 
wing.s would be located the appliances to 
control direction and rate of speed, T/ir 
niirmal statu* itf ail the parti should be 
the pimtioii iif ma-ti'iiium rfsultf. The 
apparatus should be constructed so that 
the person could lie prone, face down- 
wards, in a nice-litting case, well upho!* 
stered, anil with his hands grasping han- 
dles controlling the devices for changing or 
for maintaining direction, so that very 
small impulses of moving air could be felt. 
The feet should control the movements of 
the tail by elevating or depressing it if it 



After this Mr. Lancaster goes tin to signi- 
ficantly remark : "■ The flight of a bird on 
fixed wings in a ilead calm does seem to 
invaile the great law of conservation of 
energy." 

P'urther on he says ; " For a short time 
I was perpleved at what seemed the neces- 
sity of either doubting the fact of such 
flight or of the validity of such a law. The 
latter alternative was not possible, and to 
doubt the former was to discredit my 
senses in a very violent manner, which I 
could in no wise do." 

Dr. Lilienthal's apparatus weighed about 
25 lbs., and had 160 square feet of surface. 
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thus giving nearly a square foot of surface 
per pound of total weight, the fabric being 
manipulated by cords and pulleys (but not 
for propulsion). 




Lanc«st«p's " Sailing Efflgy. " 

It was admitted that as designed its 
" flight " would only last as long as the 
initial impulse (obtaine<l by the preliminary 
run of the operator), and its transit was, 
therefore, brief, but whv mav not su(*h 

' mm 

apparatus be tn lowed with the "aspira- 
ting *' quality, enabling it to perform tnie 
pfiMMirf man flight ? 




Chanutc and Hcpnngs "Aspirating " Kite. 

'I':. ^* "Xf^rll-n* authority on aviation in 

m 

'^"^.'■Z'A ^arj'! " a-fjjra'.ion " in partirular). 
Mr 0'*i-.«r ^'r.'i^'iV:. r,{ (Thifago. has hap- 
:. ;. :--.:.•:! 'T^r la**»:r startling i>heno- 
-. -r. '. '■> ..'•'.". Nr.'/.in v.. " *h*.- man in thi* 
■.•:—:• ' >.' '.:.*: S'* 'j^ S>ing in the tare of 



the wind without using other power than 
that furnished by the wind itself." 

Now, this is not ** perpetual motion." It 
does not contravene the all-pervading law 
of " the conservation of energy " or any 
other physical law. It is an act performed 




Margrave's "Aspirating" Model. 

bv numerous birds habituallv (if that which 

m ^ ■ 

is passive may be termed an '* act "), and 
has been .surressfullv imitated artificiallv 

m • 

in the aspirating models of Messrs. Har- 
grave, C'hanute and Herring, Lamson, and 
Carl von Steiger (see illustrations), and will 




Carl Steiger's "Sailing Efflgy" (1891). 

eventually be imitated on the larger scale 
neressar}' for the passive flight of man. 

The " gliding " ma<'hine of Mr. Chanute 
(see illiistraiion.s), it will be noted, differs 
verv wirjelv from that of Dr Lilienthal, and 

• « m 

yet is at least equally efficient. It has 
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sustained Messrs. ChanuCe and Herring 
(separate!)) in numerous prolonged and 
graceful air-borne " glides." 

Mr. ChanuCe once remarked (referring 
lo himself and his assistant, Mr. Herring) : 
" We are working to secure a machine 



proof (an important quality), air-proof, and, 
at the same time, imparting remarkable 
stiffness. The latter is another important 
advantage in aerocurve construction, as any 
deformation of the surface or departure 
from the true form of curve and right 




nechine to pro|)el 
> line have sought 
>t) before having 



which will be as steady in the air as a boat 
on the water. When I have developed an 
air-ship with this quality, then I shall en- 
deavour to fit it with 3 
it. Most inventors in tl 
to lind a machine (mi 
a ship to sail it in." 

The little muhi-aerocurve machine (see 
il'ustration) which Mr. Chanute has flown 
as a kite has shown extraordinary efRciency. 
While having only a total width of 3oin. 
and a total aerocurve surface of 8. '4 .square 
feet, it has lifted a total weight of 54 lbs. 
(including its own weight of 4 lbs,) in a 
wind of thirty-live miles par hour. Con- 
versely, of course, if propelled horizontally 
by a motor at that speed it would give the 
same lift or sustentation. Mr. Chanute 
has happily hit uj>on an excellent and efK- 
cient meihoil of preparing the aerocurve 
sustaining surfaces, rendering them water- 



Soarlnl lUght only ; no ■ 



<iegree of concavity of underside at once 
greatly impairs its efficiency. 

This valuable proi'ess consists in treat- 
ing the covering fabric (silk) with a thick 
coating of gun-cotlon solution or celluloid, 
giving the finished aero<'un'es the con- 
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y of thin sheets of horn, with sll its 
lightness and stiffness. This article must 
not close without due recognition of the 
valuable course of experiment entered 
upon hy the late Mr. Percy S. Pilcher 
(1S96-9). Mr. Pilcher was an earnest 
disciple, and^ fo some extent, an imitator 
of the late Dr. Lilienthal, and, before un- 
happily becoming also a martyr to the 
cause, made a great number of successful 
and ailmirable demonstrations of gliding 



wards cast off when the machine was fairiy 
air-borne and under way. 

Mr. Pilcher has left us some valuable 
practical data — for instance, he measured 
the horizontal pull (or resistance) on his 
machine necessary tu maintain it in con- 
tinuous forward moiiiHi when air-bome and 
carrying him. He found it to average 25 lbs. 
at an average speed of twenly-five miles 
per hour, which pull, as the total weight 
was 30O lbs., amounted to only one-eighth 




^mh: an'l <.r the 'apahilitics of 
ma'hinev These exjHfrimencs v 
rii— .*•'! with the dt-t-jufSl intc 
!ii;ri.-r'-u' s[>M-tators, 

Mr l'i!'h>-r's prinri])al depai 
■i,- I.i::.-ti-i,al |.r.-<-,..|,-nl consi.sted in 
rj;; f.",rn l-v-l f:r..un.l (instead t,{ il. 



; ahc 



nd he. 



lbs. tliriisi of propeller, would 
he inai'hine in continuous flight. 
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Mr. Pilcher intended fitting a 4 h.p. oil make anything bigger than one can pos- 

motor to this machine. An apposite and sibly help, because the weight and expense, 

xemorable remark of his may be quoted to the danger and ever\'thing else seem to me 

close : " T look upon it as a mistake to to increa.se with the increa.se in size." 

(To be rontinuefi.) 



Balloon Ascent from Paris in a Snowstorm 



December 19TH, 1901. 
By FRANK H. BUTLER. 



GAZING from our bedroom windows 
at the Elys6e Palace Hotel that 
wintry morning, the .sky looked 
ver>' heavy and the general aspect of the 
weather unpropitious. The Count de la 
Vaulx, vice-president of the Aero Club of 
France, our pilot (who made the record 
journey for distanc^e in a balloon from Paris 
to Kief, in Russia, and tried to cross the 
Mediterranean lately, but, owing to ad- 
verse winds, landed off the coa.st of 
Spain on a French man-of-war), Colonel 
Templer (the head of the balloon section 
at Aldershot), Mrs. Templer, Hon. C. S. 
Rolls, my daughter Vera, and my.self were 
to meet in the hall of the hotel at 9 a.m. 
Ordering our lunch from the niattre fPItofff, 
consisting of fowl and tongue and a box of 
chocolates, we engaged two fiacres^ and 
started for the gas works at Laundy. 
After a good .shake up in a Parisian cab 
over ver)' bad pare, we arrived, to di.sc(»ver 
our balloon, "Aero No. IV.," belonging to 
the A6ro Club of France, of which our 
party are members, and M. Mallet, the 
maker and caretaker of the balloons, ready 
to receive us. It was now snowing hard 
in Paris, but to get up above the clouds 
of snow to a blue sky, borne by the long 
shape and graceful form filled to its utmost 
with gas, inviting us to soar, was too tempt- 
ing to postpone the journey. By 10 a.m. 



we were all aboard, lunch and all, taking 
up six bags of balla.st. ^^ Lacheztonsi" the 
Count gave orders, and we floated upwards, 
bidding adieu to Colonel Templer and 
Mrs. Templer, who kindly came to see us 
off as we rose. It was a pretty scene to 
see the .snowflakes fall as we ascended. 
We pa.ssed over Paris, atimiring the well- 
laid-out gardens and open spaces, the 
people standing at the comers and looking 
up ; we j)a.s.stfd over the Seine, with the 
balloon throwing its curious shadow on the 
water as it crossed the river ; and the 
Monument of Victory et Puteaux, with its 
long Avenue de Neuiliy. The Eiffel Tower 
began to fade into the clouds, and we were 
getting hungry. In the middle of lunch 
we heanl the bugles sounding, and, look- 
ing over the edge of the car, found we 
were over the celebrated Mont Valerian, 
which played an important part in the 
Franco-Cierman war, and is strongly forti- 
fied. We (*ould .see the guns quite plainly, 
and the soldiers drilling, and thought if 
we descended inside we should have been 
taken pri.soner.s, being English. As it was 
too light to do any harm in falling, we 
threw a small wing bone into the fort, as a 
.souvenir. Passing over the forests at Ver- 
sailles, we were clo.se enough to the 
villagers to ask "Oii sommes nous?" as 
even with maps and compasses it is puzzling 
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to discover just where you are, as every- 
thing; presents a curious sameness from a 
height, the lanciscape lcM)king as though the 
tiny fields were <lotte<l about with the card- 
hoard houses of children. 

Ladling out more ballast, up we went 
again, and soon the foaming clouds began 
to form a rolling sea below, and for two 
hours we lost sight of the earth, and seemed 
to sit on the snow clouds with a blue sky 
above, the faithful statoscope and baro- 
meter showing us exactly the height at 
which we were travelling. In this infinite 
silence we felt quite beyontl the rea<*h of 
a police summons for furious motoring, 
and as though the whole universe and s])ace 
were ours. 

The numerous changes of cloud effects 
all round were so magnificent that Mr. 
Rolls, having borne aloft with him a penny 
whistle, treated us to the tunes of England 
and Scotland and the enchanting airs of 
the London halls. These produced a 
curious echo. As it was near the shortest 
day, and time was needed to pack up the 
balloon before dark, we had to descend ; 
although having yet four bags more of 
ballast, we could have remained perhaps 
twelve hours more in the air. Slowlv we 
came down, and at last penetrated the 
clouds, over which we had floated so long 
in the pure sunshine, to find it still snow- 
ing, and once more saw the wocmIs and 
(*ountry below, all cla<l in a garment of 
white. Putting all our paraphernalia away 
m case of a bump, we trailed along the 
top of the trees and over the woods, much 
to the astonishment of the rabbits and a 
fox in a (M)rner. .At last we descried two 
men, and shouted to them ''Affrapf: fa 
rttrdr" but the wind was taking us too 
rapidly for the men to run on the snow- 
clad fields and seizf and hold the guide 
rope. Seeing an open space, "bang. bang. 



bang " went the Houpajte, and with the three 
blows of the valve the grapnel was thrown 
out and held in a ditch, and the balloon 
resting quietly and gently, rebounding from 
one small tree to another on the top of a 
hedge, till the vdlagers arrived and towed 
us into the open field. 

We descended at the chateau of the 
Duchess d'Uzes at Limours, and after pack- 
ing up the balloon drove in a cart about six 
miles to the railwav station, and returned 
to Paris. 

Thus my daughter was the first lady in 
the Aero Club of the United Kingdom to 
make an ascent, and also the first English 
!adv to make an a.scent as a member of the 
.\rro (Mub of l'Van<*e. She also has the 
honour of being the first English lady to 
drive a Panhard motor <*ar from London to 
Paris and bat^k in 1900, and to obtain a 
<\Ttincate for driving a motorcar in France. 



An Aerial Destroyer. 

It has been gravely announced from 
St. Loui.<, L'.S., that a Mr. Franklin 
Cameron, of Brooklvn, is desirous of show- 
ing off an atrial coast defence (^ruiser 
built of aluminium and steel, and weighing 
neirlv twentv tons. It is claimed bv the 
inventor (Jules Verne is nof a collal)orateur) 
that his airship, which will have accom- 
modation for a crew of eitrht men, could 
de.-itrov anv navv in the world at a distance 
of one hundred miles. How, we are not told. 



Mrs. Rice, a lady gymnast, is the first 
woman to soar through space hundreds of 
feet above the earth, tied to the base of an 
enormous kite. Several trips have been 
made by this lady, who, attired as a boy, 
sian<ls in a small ba.*^ket su.spended from 
the kite. 
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Ballooning. 

By PERCIVAL SPENCER. 



n the ye; 



And bj »a ihose who like ihe hud 
In an a\ry billoon I will ill al my cas. 
And pl-aiaDtly gllda ihtouib Ibe ai 

THUS wrote a popular poet 
1784, al the time of the introiluc- 
tion of this new nieilns nf loriimo- 
tion. Ballooning was to revi.lutiimise travel 
on this terrestrial sphere, if not to enable 
earth dwellers to voyage to the moon and 
planets. Too much has been experteil 
from the new science, and 
so imbued has the scien- 
tific mind been with these 
visionary possibilities thai 
disappointment is natur- 
ally very general amongst 
those who exi)ect the 
aerostat to become at 
least an active oiiTwrnent 
to the locomotive engine. 
But this is not its pro- 
vince. The r>oet was 
right as to the pleasure 
of balloon travelling; it 
is the easiest means of 
transit that can be con- 
ceived, but he was wrong 
when he wrote the next 
words. The balloon does 
not "glide through the 
air"— it floats with the 
currents. Ii enables us to 
m()ve from one part of the 
earth's :-rfare to another 
at the speed of the wind 
wafted onward, sometimes 
at terrific rates, yet always 
tranquilly floating in the 
viist sea of the atmos- 



phere, moving with it, yet apparently with- 
out motion. We may even proceed in any 
direction we like if we are prepared to wait 
for the wind, but after a humlreil years and 
more we are even yet only on the threshold 
of the di.'irovery of a practical navigable 
aerostat. The balloon in its present form 
offers the only means by which mankind 
can soar aloft into the air in which it 
lives and breathes. A trip in a balloon 
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riinstnicte'l on srientirir lines, and with all 
iht; improvtrfl a|ipli.in(-i;N which experieme 
has shiiwn to be requisite ami ilesiralile, 
ma) lie taken with exen' assuranre of 
safety, and with lh« i-ertainty of f^ivin- the 
Voyagers an experience ihe delights of 
whiih an; known to few, ami whirh never 
leaves those who have cxjierienced it with- 
out a desire tii rei>eal their 
The i>hoHinra|'hs accom|i.-iiiyin| 



Iw indulge*! in with any degree of pleasant- 
ness, on account of the imagined intensity 
of ihe cold, but this is a ttnpular delusion. 
Experience shows that cold is felt more se- 
verely im the ground than when tranquilly 
floating with the air in a balloon. More- 
over, nne often jiierces the cold clouds be- 
neath, and feels the direct rays of the sun, 
which renders the use of warm cUiininft un- 
Tieres-sarv, and that which was desirable on 
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especially when one is able to select a suit- 
able clay of fine weather, clear air, and 
moderate liree/e. Such a ilay is desirable 
at anv time of the year, be it spring. 

Our illustrations show the balloon in- 
flated in the grounds of Knole Paddock, 
Sevenoaks, where a goi>dly cmwil of inter- 
ested spectators assembled to witness the 
start. Some trial trips were made, and 



Weald of Kent. Sometimes a mile high, 
sometimes on the ground, for several hours. 
After crossing the Medway tn route for 
Maidstone, the balloon was permitted to 
land at Kive Oak Green, and, being left 
in charge of the villagers, the erstwhile 
aeronautical party adjourned to a neigh- 
bouring inn for a light luncheon, and for 
the despatch of a few telegrams at the local 
post office. Upon aarending aj^ain, the 




when all readv ii) ascemt, a photi)f;ra|)h was 
taken with Mr. Kticknall and his dau(;hter 
in the car tofrether wiih Mr. James Dixon. 
Mr. Stanley Spencer, the aeronaut, will he 
observed rin the hiio|). The day was fair, 
and s{> moilerate the breeze that there was 
no difficulty with these manoeuvres. The 
little girt left the car. and the writer took 
her place to art as historian and photo- 
grapher on this occasion. The voyage 
proved as inlerestinij as the start portended, 
and a circuitous course was taken over the 



course of the balloon changed, the currents 
of air being now north-easterlv, instead of 
north-westerly, as previously, and the large 
town ()f Tunbridce Wells was vieweil from 
aloft as the balloim passed directlv over 
it. The shades of night alone decided the 
termination of the voyage. As darkness 
closed in, the balloon was permitted to 
land at Bridge, and, being shortly emptied 
of its gas. was folded up and carried into 
the railway station for the return by more 
prosaic means to its starting point. 
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The Aetonatttical Institute and Q«b. 



THK seronii gfiiiial nnH-uii;; wiis htUI 
ilitring Fflmiary nl ihi- SiH-it-iy of 
Ans. Aiii'Iphi. W.C.. ih,' .-hair 
heiiig uiken at 8 p.ni. I.v Mr. C, H M. A. 
Aliicrsi>n, Thi- miruiti;s iif ihe mei-tiiin 
hel.I ;it the s;imf ii.l.lress ..n (9th IKremli.T 
*eir rta<i anH i-iiiit\rnicil. The |iriivisi(>nal 
niles were then reaO aii^i aitopteil wiih 
renain a men ■ I mem s made in thr interests 
'>f members ilesirous nf iibiaining the iiwi- 
luie's assistance in the [lerfei-tinn cif their 
■lesigns. Mr. Hugh Miiiiileinn hein^ 
.■h:r!?y ir.-;rumenial in efftrliiig the altera- 
:^-n.*. an.: ahly se-<.n.led l.y Mr, R. 
M N^ir 

Thr- -r'.r-.l'n ol iiffirers ami cummitlee 
f -r :c,;.' ■*.-.' '.hin ]>r.--ee.leii with, the lol- 
'.(:■■ r.^ ^-.-r.t^n.-.n .i.-.t-pting olfire ; Vi.v- 
ITrMi-r:-:-: I'. I- Senegal. Ii.un.i.T (I'liel- 
sri . i:.i n. M:.!.i:e:un tBrigh:oni. Com- 



mittee: C. H, M A. Al.lerson (Farn- 
Ijori.iigh. Kent), [.ewis Wells <Broadwel!, 
l,(.n«ii.n). K. C. l)«yer (I.onrlon), Aug. Le 
(laiiilrcn (London). R. M.Nair ([.ondon), 
and Kd. Mote (l/mdon). Honorarj- serre- 
taries: H. E. Holtorp (editorial) and O. 
C. Kield (general). 20. Adelaide Road, 



[.or 



. S.K. 



..\t the coni-hision of the meeting the 
Chairman made a few remarks dealing with 
the si-ope of ihe .sorieiy anil the frequent 
meetings whieh were railed iot by the 
rules. The institute hail been formed with 
the intention of initiating an e\haustive 
research inio all matters in any way oon- 
nefteci with aeronami'-s. an.l with a view of 
giviiig piil'lii-ity and linanrial aiil to inven- 
tors, who should he ineinhers or ns.soeiales, 
and who>e designs might warrant such 
encouragi-niem. 
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Santos-Diimont Interviewed* 



FOR some time past this little aerial 
hero has taken up his abode among 
us, the chief object of his visit 
being to confer with the Aero Club as to 
the manner and method in which he shall 
conduct his aerial travels in this country. 

With an idea of gaining some definite 
information on the subject, we called upon 
M. Santos-Dumont at the Charlton Hotel, 
Pall Mall. 

Fate was kind to us in this matter, for 
we were lucky enough not only to find M. 
Santos-Dumont at his hotel, but also Mr. 
Roger Wallace, K.C., of the Aero Club, 
who was at the moment taking counsel with 
him as to his London plans. 

Conversation presented no difficulty what- 
soever, for M. Santos-Dumont si>eaks Kng- 
lish quite fluently. As he was educated in 
part at Brighton this is not surprising. 

" We presume there is no doubt that you 
will afford the English public some oppor- 
tunity of seeing you exj)eriment with your 
machine before long ?" we asked. 

" Certainly," was the reply. " That is 
why I am with you, but at present I have 
no actual arrangements made." 

" But you were at the Crystal Palace 
yesterday?" we queried. 

" Oh, yes, just to discuss matters and 
inspect the ground available for my air- 
ship/' 

"You think it suitable?" 

" Yes, certainly." 

"W^ell, M. Dumont, when will you make 
your first trip in Knglish air?" 

*' That I cannot tell you, as nothing is 
at the moment definitelv settled. I am 
practicaUy in the hands of the Knglish 
Aero Club, but it is probable that I shall 
make my ascents from the Crystal Palace." 



'* Will you build a new airship here for 
the purpose?" 

" Oh, no, I shall use my \o. 6 at first, 
and later on, when it is completed, my 
No. 7. There is no radical difference 
between these two ship.s, except that No. 
7 will be the largest vessel I have yet 
built, for she is double the size of No. 6, 
although practically the same in design and 
detail throughout." 

" You are billed in certain of the dailies 
to cinnimnavigate St, Paul's amidst other 
things, M. Dumont. Is that so?" 

" Really, as 1 have already told you, I 
have nothing definitely settled, but matters 
may all be arranged in a few days." 

We then made some enquiries as to the 
effect of the immersion in the Mediterra- 
nean, as M. Dumont was certainly looking 
extremely well — much better, in fact, than 
when the Aero Club entertained him at the 
Mftropole Hotel last November. 

"Oh," returned M. Dumont, " the papers 
made a great deal too much of that little 
nnitrttempii. There was no danger — no 
real danger either to my life or my health." 

As several gentlemen had already been 
announced to the Brazilian hero, we wound 
up our (Hirsory interrogation by a request 
for an expression of opinion on the future 
of aeronauti(*s. 

M. Dumont replied that his faith in the 
ultimate su<*cess, nay, popularisation, of air 
travel was unbounded, but said he, *' We 
are only at the beginning of all these 
things. There is much yet to learn, and to 
learn only by experience. We shall know 
more this time next vear, and so on as 
experiments multiply. The whole matter 
is now being taken up seriously, and there 
are other workers than myself in the field." 
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Professor Hargraye. 



MK. I.AWRKNCK HARfJRAVK, 
«hiisr |Mrlrait apiwars in our 
froiuisjiiere. IN a colonial resident 
(of Sydm-y, N.S.W.). although he is a 
naiivi- of Loniion. Like I'rof. l.angley, 
he iias untiringly <li-voti-<l about sixletn 
yt-ars of liis lifr to a siriigglt.' H-ith the 
airroiiatitii'iil |troMem, lo thu syslematii: 
prosi-ciitiori of rational experiment, and lo 
numerous lonirilmtions to the literature of 
Ihi: siil.ji-<-t IJrai-lirally ronsi.k-fe<l ; also, 
like I'rof. Langley, Mr. llargravt- has at- 
taim-d a highly encouraging and latnlalile 



degree of success Hilh numerous working 
models, hut of smaller size, having used 
sieam, comjiressed air, and rul>l>er-tension 
motors, which ha\e performed free flights 
of several himdred feel. To com|)lele the 
parallel, Mr. Hargrave is now a.ssiiliiously 
at work on a large practical steam aviator 
of multi-Milierposed-acrocurve type, in which 
he hopes to sh'irtly m;ike experimental 
fr«e flights over Sydney Harhoiir. Mr. 
Lawrence Hargrave is in every way a 
worthy contemporary of I'rof. Langley, 
whose portrait we gave in inir first issue. 
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The Use of Balloofis in War* 



ON Wednesday, Februar)' 19th, an in- 
terest! nj^ paper was read before the 
Society of Arts, Adelphi, by Mr. 
Erir H. Stuart Bruce, M.A., General Sir 
G, W. A. Higjj;inson being in the chair. 
There was a large attendance of members, 
and the interest of the lecture was enhanced 
by the exhibition of experimental balloons 
and limelight views of balloons being tried 
at home and in South Africa. 

A Historical Sketch. 

Mr. Bruce began with a short history 
of balloons from 1773, when Montgolfier 
and Charles the Parisian first filled paper 
bags with heated air and gas. Ten years 
later the French Government made use of 
them for taking obsenations in war, and 
this was found so successful that when 
Guyton de Merveau suggested that they 
might be put to greater u.se, the idea was 
at once taken up, and a .schcxjl of balloon- 
ing was started at Meudon. The Frenc^h 
made considerable progress in the use of 
ball(K>ns during the latter part (^f the 
eighteenth centur}-, but from that time till 
the war in South Africa comparatively little 
use of them was made. It mav be 
wondered why maritime ballooning has not 
been further developed and used for pur- 
poses besides reconnoitring. But the lec- 
turer said this was chiefly due to the fact 
that practical ballcKminic is still in its early 
career, and as recentlv as i88(;-86 there 
was .so much sceptici.sm as to its utility that 
fears were entertained bv some as to the 
ultimate position of the balloon in the 
British armv. The enthusiasm of Sir 
Andrew (Clarke, however, saved the situa- 
tion, and a balloon factorv was erected at 
Aldershot. 



The Value of Gold-beater's Skin. 

Perhaps the strongest point in our 
national balloon equipment is the material 
from which the balloon is made — namely, 
gold-beater's skin. Its advantages over 
varnished silk are fourfold. It retains the 
gas much longer, for there is no varnish 
which is nearly so successful in hohiing the 
subtle hvdrogen. Secondlv, it does not 
heat and get sticky, which is one of the 
great faults of varni.shed materials. A 
third, but all-important, advantage of gold- 
beater's .skin is its extreme lightness, it 
being necessar}^ to have, for reconnaissance 
work a balloon of only a little more than 
half the size if made of the latter material. 
At the same time, the reduction in the 
weight and bulk of the balloon equipment 
is great, it only being neces.sary to carry- 
about half the number of steel tubes of gas. 
.\ last advantage of gold-beater's skin is its 
strength, layer upon layer of the thin 
material being combined. 

At the Front. 

The balloons used in South Africa have 
proved invaluable, the success of the 
naval guns at Ladvsmith being largely due 
to messages telegraphed from the observer 
in the balloon. While the aerial target 
attracted much of the enemy's fire, this fire 
did but little harm, partly because it is very 
difficult to hit a balloon high up. and also 
becau.se, unless hit in the upper part, little 
damage is done, the upward pressure of the 
hydrogen keeping it in the air. 

(^aptain Phillip.s's ballf^m .section accom- 
plished magnificent work with General 
Buller at (\)lenso and up the Tugela River. 
At Spion Kop it disc^overed that our army 
was marching into a death trap. Gaptain 
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Jones's sertion went up with I.onl Methuen 
on MfKlrh:r River, and, in the opinion of 
exj>erts, there was not a sinj;le «lay on which 
its olfservations were not of the highest im- 
f>ortanre. I.orrl Kitchener also use<l 
balUxms, and at Pret^>ria thev renciere<l the 
highest service, locating the whole position, 
and giving the enemy no chance of es^'ape. 

But it is to Major Blake's section that the 
honour of one of the most brilliant exploits 
of the campaign falls. By working for 
thirteen days continuously with one inflation 
they j)revented the Boers from relieving 
Fourteen Streams. This was the l)est test 
of the efficienrv of the retentive nower of 
gr>ld-l>eater's skin possible. 

The translucency of the atmosphere in 
South Africa was ver\' favourable for taking 
ol)servati<ins, making it iK)ssil)le to see ten 
or twelve miles there, where it would only 
l)e i)ossible to see seven or eight in England. 
On the other hand, the strong and often 
gusty winds were difficult to combat. 

TiiK Advantage of Balloons for 
Signalling. 

Another great use for balloons in war is 
that of signalling. The ball<M)ns are lighted 
l)y means of electric lights inside the 
ball< K>n, while the operator and most of 
the api)aralus remains on the ground, thus 
abolishing the necessity for a car, and mak- 
ing a much smaller balloon iK)ssible. The 
Morse or other code can be used Un sig- 
nalling. 

Free balloons also might be largely used 
in war — indeed, during the siege of Paris 
a regular balloon postal service was insti- 
tuted, but until they could be steered against 
winds of some strength they would not be 
of any very consi<lerable account. The 
In'turer said he thought it likely that an 
international convention would prohibit the 



discharge of explosives from aerial vessels. 
He then l>riefly mentione<l the fish-shap>ed 
halI(M>n of Captains Krel)s and Renard, in 
which electricity was the motive power; 
the vast airship of Count Zeppelin, which 
created so much sensation a few years ago, 
and the last wonderful experiments of M. 
Santos-Dumont, which combated a wind of 
about four and a half to five metres a 
second. 

In conclu.sif)n, Mr. Bruce said that the 
work would have to be talcen up more 
seriously, and not looked upon in the light 
of a sen.sational sport. He thought that 
the time had now arrived for the endow- 
ment of aeronautical research. 

The Discussion. 

A short discussion then followed, in 
which Mr. Spencer, General Eardley Wil- 
mot, and Major Trollope took part. The 
general opinion seemed to l>e that balloons 
were invaluable, and that their use would 
increa.se. Mr. Spencer said that the chief 
objection to gold-beater's skin was the ex- 
pense, inasmuch as though it was thirty- 
three and one-third per cent, lighter, it cost 
three times as much. Ceneral Eardley- 
VV'ilmoi read a letter from himself to the 
Standard of twenty years ago, in which he 
pointed out how much disaster might have 
been avoided on the Indian frontier if 
balloons had been used for re<"onnoitring 
puqK^.ses. 

Major V. C. Trollope, .sup)erintendent of 
l)all(H)n factories at Aldershot, gave a 
graphic^ ac(*ount of the way the balloons 
were used at Ladysmith. He said that 
there had been thirtv balloons used in 
South Africa, but mo.st had returned now. 

The lecture was then concluded with a 
vole of thanks to Mr. Bmcefor his able and 
interesting i)aper. 
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The English Aero Club. 

MR. FRANK BUTLER INTERVIEWED, 



TO have some knowledge of the pre- 
sent position and future prospects 
and intentions of the English Aero 
Club, nothing is better than to have re- 
course to Mr. Frank Butler, who may be 
considered as standing thereto in loco 
jKirentis, for he certainly had much, if not 
the most, to do with bringing it into exist- 
ence, and is at the present moment one of 
the, if not the, keenest of its members. It 
will be remembered that at the dinner given 
to M. Santos Dumont last year it was an- 
nounced that the English Aero Club ex- 
isted, but existed in the person of that in- 
trepid aerial navigator alone, and it was 
chiefly with a view of learning how far the 
club had issued from its one-man phase 
that we sought Mr. Frank Butler in his 
Regent Street fastness, and plied him with 
questions upon the subject. Our reception 
by Mr. Butler was most kindly ; we found 
him only t(K) delighted to afford us all the 
information in his [)ower. The embodi- 
ment of the English Aero Club in the per- 
son of one gentleman, and that gentleman a 
Brazilian subject, had always stru(*k us as 
a curious condition of things, and so soon 
as we were comfortablv settled for our 
chat, we opened fire upon our genial victim. 

** DofM the Aero Club still consist of M. 
Santos Dumont, and M. Santos Dumont 
alone?" we asked. 

" Oh, no," was the reply, ** M. Santos 
Dumont was our first, and for a time our 
only, member, but to-day the c\uh numbers 
some three hundred, and includes nearly 
ever\'one of note in this countn' who takes 
a keen interest in the conquest of the air.'' 

" That is good progress, Mr. Butler," we 



returned, " but you might give us some idea 
of the constitution and objects of the club.'' 

"Well, you see," said Mr. Butler, "the 
primary idea in forming the Aero Club was, 
and is, to maintain it as an amateur asso- 
ciation — a body formed of those who take 
u]) the study and ])ractice of aerial naviga- 
tion chiefly as an amusement and a relaxa- 
tion. We desire to exclude as much as 
possible any trade or professional element, 
so that the club may not offer opportunities 
for the exploitation of any sj>eculative 
matters. The club, for one thing, will take 
opiK)rtunities of arranging for and organ- 
ising cross-Channel balloon trips. Indeed, 
the idea will be to make long journeys in 
the air, rather than to ascend to very high 
altitudes.'' 

"But do not trips of this kind come 
somewhat expensive?*' 

" Xo so much as is generally suppo.sed," 
replied Mr. Butler. " Some ver)' absurd 
ideas are afloat as to the cost of these 
things, particularly with regard to the af)- 
paratus. Moreover, in the i)ast, in this 
country at least, folks have been prevented 
from taking up aeronautics by the appalling 
fees they have been asked when desirous 
of making a trip. But it will be one of the 
chief objects of the club to alter this, in 
the interests of its members at least." 

• How?" 

" Well, the club will own its own balloons, 
and a balloon is not so terribly expensive. It 
is cheaper by far than a good autocar. Vou 
mav have an excellent cotton balloon, fullv 
equipped to take the air capable of accom- 
modating four passengers for from ^£140 to 
jCi6o, Then the price of the gas to in- 
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flate this is ahoiit ^6, while, with matters 
arrange* 1 as I hope the Aero Club will ar- 
ranj;e them, the <^ost of setting up an<l 
filling should not exceed fifteen shillings. 
Thus four members of the club could ar- 
range to take a most enjoyable trip together 
in the air at a verv reasonable cost." 

" Hut for this .some e.stablishment — some 
kind of balloon garage — with all the neces- 
.sar\' ap])lian<*es, would be necessary, we 
returned. " Does the club contemplate 
establishing such a f)lace?" 

'M)h, certainly; negotiations with Dr. 
Hastings, of the Ranelagh Club, are already 
in harnl, and it is in the grounds of the 
Ranelagh Club that I h(»[)e to see the 
Hangar and the (^barging station of the 
Aerr» Club." 

(For the benefit of the novice we may 
])oint out that a Hangar is a balloon or 
airshi|) shed.) 

" I hope we shall have there our own 
hydrngeii making plant, for a pro(*ess has 
lately bern ]»erfi*r'ted in France by which 
hvdpjgeri ran be made at almost the ejisl nf 
coal gas." 

** Vou will have .some town <iuarlers, of 
course? 

'* Ves, thi» .Aero Club will have its own 
rooms in the Automobile Club's new 
premises in Piccadilly, where I hojie we 
shall be very comfortable." 

"Do you think many of your members 
wili ri:n ili«: risk of a.scents?" 

Mr. llniler chuckled and waved his h:inds 
in dt-precaijun. "Risk, mv dear sir. there 
is no risk! Nothing could be safer. an<l, 
wh:ii is inor»'. there an* no infernal jioTkm'- 
m»Mi uji 'here tn hold up their hands, and 
isstie siiTunionses and r<jmance belore 
nia;;i>ir.ce>. 'Jlif tyranny of die jiolic»' is 
the only blii»T in the cuj) of autoniobilisni. 



Thank heaven, there are no police up 
thfi't." 

Our suggestion as to danger seemed to 
amu.se Mr. Butler, for he returned to the 
charge. " It's safe enough," he stated. 
" Why, no less than 250 a.scents, raising 540 
people, were made by the French Aero Clul) 
la.st year without a mishap of any kind." 

" But will not the conduct (»f airships 
form the club's obje«nive rather than free 
ballooning?'' 

" Free ballooning,'' returned Mr. Butler, 
" is the stepping stone ; everyrme who de- 
sires to tackle the (juestion mu.st begin by 
free ballooning, must learn to be comfort- 
able in, and how to handle, a free balloon. 
The club will offer prizes for long-di.stance 
journeys in balUM)ns, and other important 
prizes for dirigible balloons or airshi]>s. 
^jo,ooo is an offer for an airship by the 
.Aero Club of France an<l ^40,000 in 
America. It is bound to come." 

Just then Mr. FUuler was summoned to 
discuss his new 8 h.p. Renault autocar, and, 
as we had already detaine<l him over a 
period which would have (\iused a less 
genial and kindly man to murmur, we 
assure* 1 him that we wisher 1 the newlv- 
f«)rmed Aero Club every succes.s, and 
rleparted. 



Balloon Race. 

An old-fashioned fair, which will swallow 
up forty a<Tes of ground, is to be one of 
the classic novelties during Coronation 
times in the vicinity of London. The 
starting of the Roval pro"essi<»n on the 
Coronation Day will be aimounced from 
the fair by a balloon race, the winning 
balloon bein^ ])romised a ^-uld medal 
worth jQioo, while other medals valued at 
jQ^o and jQ2o will be awarded to those 
ball«M»ns which may be placed. 
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M. Santos Dwnont at Monte Carlo. 



A^ 



h'wint; on several occasions shore itf the hay, were !«>rne by the 

: l.;ill<xin was perfectly navi- of Miinaro, but M. Santos-Diimunt 

mi miller complete cdiitnil ill accept nu rmanrial assistance, thot 

ler, ami finally provini; its was ofTerefl tn him in many ways, n 

rryinniiir the Henry Deulsch liy a number of English 



was h(ii>e(l that M. Santos-Dumoni 
ninated his preliminary series of e\- 
Is, anil wouiil give some iilea of 



enterpri.sin;; llrms, who wanted lo liear the 
cost of inflaiint; the lialluon if the aeronaut 
would allow con.ipicuous ailvertiiv 




MaklBf ■ «Urt. 



the |>raciical uses to which the ballotin 
i-onlil be [Hit during his stav on the shores 
of the Mediterranean. Thesi.' further trials 
11 ere therefore luokeil forward to with rnn- 
siderable interest, am! the arrival of the 
aeronaut was rejiarded as an event in the 
Principality of Monaco. He was the finest 
of the DiK- .le Dino, and the expenses of 
the shed, which was c(instnicte<l on the 



be fixeil uiKin it. M. Santos-Dumont had 
intended lakln:.; his No. 7 balloon to Monte 
Carlo, but. unfortunately, it was not ready in 
time, and, even suppisinf; that the new bal- 
lofjn had Iwen available, its large dimensions 
wouUI not have alloweil of its safely iand- 
inp; on the shore where the .shed was built. 
He had thcR-fore to content himself with 
the No. 6 balloon, which w<.n the Henrv 
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Detitsfh prize The .iliji-ri af M. Santi 
Dumunt in ((inlinuinK his experimet 
itiiwn Siiuthwastii iinileriake l<inn jnurne 
under miire favouralile mttfi)r'>lonii-al re 
diiions than thtise ijsually jirevaili 
Niirlh. ami finally I" see whether 
iipen up aerii " 



Cul 



1 the I 



a certain advanta;:*- 
sea, since he i'<iiilil 1 



ikI, 



weather, with a ver>- li^ht wine!, sailed twice 

;nls round the liay. The hallimn was remark- 

leys al)ly steady, anil was kept at a heifiht of 

■cm- about thirtv-tive feet Ijv the f^uide rope 

the ilra^pn^ in the sea. Owin^ in the awk- 

iild ward situation of the shed there was a ftreat 

een deal of diffiruhy in f-etiinj; the balloon 

was bark, anil more than once it was in ilanger 

the of beinj; s]ilit open during the manteuvres. 

for In the afteni<,on he ma.le another journey 




^^ . . ...wi^Je^iiS 



r tha TIr aun Pl|eana 



Rteadyin;; the balloon, and would be fol- over the bay in the presence of a big crowd 

Inwei! by steam yachts In case of accident. of s])eclati>rs, and remaineil in the air for 

No event has probably ever attracted mi forty minutes, first drivinf; round the bay 

mui-h interest in (he I'rincipaliiy as the and then goin;; out seawanls, where the 

experiments of M. Santos-Dnnioni. The steam yai-ht was unable to keep up with 

hotels were full of visitors waitin;! for the him. The balloon was navigated in all 

-lay when the navi-able balloon would rise dire.'tions. and returned t.i the shed, when 

in the air. and the hotel-keeiJers were c.n- a^ain the rudder ran the risk of breaking 

stantly at the heels of the Brazilian nsainsi the ipiay. The (i.ivenior of Monaco, 

aenmaui to know when a start would be 'on seeing ihe difficulty of landing with the 

made. On the morning of J,inu;ir>- iSlh ballo(,n. gave r,rdrr.>; for the construction 

Ihe balloon left the shed, and in .splendid of a jetty to the shed, and thf; work was 
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immeduiitly starleil upim. Fruni the 
(■..jvemur .Umnwards everyime li.i.k an en- 
lhusiasti<' inlurc'st in the pnici;e(linj,'s. 
After a thin! snccessfiil jiinrni:y the 
pfriiiiaiii <k'riilc(l iipun noin^: farlher afielil, 
and on IVIiniary laih slarierl fi.r Cape 
Martin, a <listaiii-i^ i>f a litilt- more thai) hvo 
miles frrini Munie <'arlo. The weather was 
cloiKly. and a lif;hi nrnd was LLminf- -lead 
a^ainsi him. i.ul, nevertheless, ihe l>all...,n 



of his nin, which was the li>ni;est and best 
he had undertaken since the trial fur the 
Henrv Detitsch prize. 

On Feliruary i4Eh the experiments came 
to an alirupt cunchislcm throiii^h another of 
those ai-i'idenls with which M. Sanios- 
DnniinU has become familiar, though as 
every arrident teaches him somethin}; he 
rL-^ards them as nei-essary sleppinf; stones 
to sui-cess. and he is too much of a philoso- 




have Iieen little chance n( his netlin;; 
prompt assistance in the eveni of the 
lialloon falling inici the sea. On nearinfj 
(!ape Martin the aeronaut turned Hn<l t;ot 
back to Monte Carlci without the sli;;hiest 
incident, ihoiifih, as ttsual. the balloon was 
somewhat r<.uiihly handled dnriii" Ihe diffi-" 
cult task of landin;;. M. SaniosDumoni was 
very warmly c-ongraCulated on the sticcess 



is able lo ilcrive e\perien.-e. He had 
accepted an invitation lo visit his friends 
at the pijieon shooting grounds, which lie 
a little way otciside the bav. 'I'hint.'s did 
not go very well at the stari, for he had a 
good .leal >•( tn.uble with the m.itor, and 
on this working properly he left the shed, 
when he had an imjiression thai the balloon 
was not navi;;ating so well as usual. Never- 
theless, it made fair progress lo the mouth 
of the bav, when the sun cominjr nut caused 
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a rapid expansion of gas, and (he balloon like a limp piece of fabric to the water. 
pi)inieil Hp at a sharp angle. The wires The rear of the balloon and the bark part 
attachinj; the keel in fnjnt accordingly of the keel were already in the sea, with 
stretched, while those behind sagged, and M. Santos-Dumont himself half submerged, 
the rudder got perilously near to the pro- when the boats were able to reach him 
peller. M. Sanios-Dumonc was now in a just in time to extricate him from this 
very critical position. As ihe guide rope dangerous position, and ropes were then 
left the water un<ler the influence of the attached to the keel so as to draw the wreck 
expansion of gas, the stability of the to lami, .\l this moment the l>alloon ex- 
balloon was lost, and, inclining at such ploded, and the keel sank to the bottom. 




a shur]i angle, ii was in a ver)- few secomls Owing to the entanglement of the broken 

driven up by the motor, whilst almost at keel, the wires, ami the silk envelope, it 

the same time the rudder got mixed up was a matter of great difficulty to raise ii 

with the propeller and wires, and was torn from the bottom of the bay, and it was 

to pit-ct-s. The aeronaut stoppeil the motor. not until two hours after the accident that 

anil the balloon was slowly driven bac-k by the wreck was recr.vercd. M. Santos-Dumont 

the wind iiuo the bay. The ilisplacement himself superintending (he operations from 

oi gas cau.-ied considerable pressure in the the yacht, ilespiie the fact that he was wet 

front of the balloon, but an explosion was through. The accident created a great 

iivoided by the escape of hyiirogen from impression in the Principality, where the 

the valves, though the rear of the balloon aenmaut had made himself eMremelv popu- 

rapiJly lost its form, and the aerostat sank lar by his plucky performances, and general 



March, igo2. 



Flying. 



sympathy was expressfil wilh him in his 

M, Samus-DiimiiiU, hmvever. is nut a 
man to suffer iliscimragcment. On the 
following ihy he uas imlisix.seU hy a chill. 
but as soon as he was on his feet he re- 
turne.1 to the shcl. evaminiiig the l.alloon 
to set- whether il coiilil lie uiilise<l afjain. 
It was in such a depluralile state that the 
only thing nhi'-h coiil<1 l>e tiinii-il loaiTinuit 



Rwhefort. and .\[r. 



Har 



■orth. 



M. 

accein 



Santos-Diniionl, however, woi 
the money for fear that his action would 
Iju misunilerstoo'l. and he withdrew the list 
from Smith's Hank. At the same time, M. 
Henri Roi'heforl, who has lieen a frequent 
visitor t*. the shed at Monte Carlo, and 
on one iH'casion even founil himself in 
presence of the impress Huttenie. has made 
an ajipeal to the journalisis of lirazil (u 




was (he motor, ami the aeronaut decided 
that he had no altcrnaiite hw to push on 
with ihe cr.nsiriiciioM of the No. 7. Imme- 
diately afiertlie ai-cideni the UucdeDin.i 
railed a mcelinji, anil suggesii-d ihal a suh- 
srription should lie opened in the I'rinci- 
|iality to cover ihe cost of further exjieri- 
menls. and funds immediately flowed in 
In such .in exteiU that in a very few days 
as much as 9,000 francs had been raised. 
Amimg the largest snli.scrihiTs were the 
Due -le Dino. MaiUinie Mell.a, M. Henri 
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does not know at present what will be his 
future projects. He has not even yet de- 
cided whether he will continue his experi- 
ments w ith the Xo. 7 or have another built of 
interinediale dimensions between the Xos. 
6 and 7, as he thinks that the latter is too 
bi<;, and the new balloon is to have certain 
improvements which have been su^j^ested 
by his trials at Monte Carlo. The No. 7 
has a Ienj;th of f(jrty-nine metres and a 



as that which resulted in the destruction 
of the Xo. 6 at Monte Carlo. It is also 
intended * to give further longitudinal 
stability to the balloon by having an air 
balloon in each of the end compartments, 
so that by filling or exhausting one or the 
other it will be an easy matter to ensure 
an equilibrium. Owing to the difficulties 
that M. Santos-Dumont has had with the 
Aero Club de Franc^e it is probable that 





Mi 




The last tack. 



largest diameter of seven metres, and cubes 
1,260 metres. The keel has a length of 
thirty metres. It will have two propellers 
of live metres diameter, one at each end of 
the keel, and turning in opposite directions. 
The pr()j)elling mechanism consists of two 
Huchoi motors, developing together 40 h.p., 
and weighing 160 kilos. The aerostat will 
have a double envelope of silk, and will 
be divided into three compartments, so 
as to avoid any displacement of gas, such 



he will not continue his experiments in 
Paris, though at one time he was credited 
with the intention of building a shed of 
his own near the l)all(M)n grounds at St. 
Cloud, but he has accepted an invitation 
from London to take part in the balloon 
events which will be held during the forth- 
coming Coronation festivities. It is pro- 
bable, therefore, that the trials with his new- 
navigable balloon will take place in Eng- 
land. He will al.so participate in the com- 



March, 1902. 



Flying. 



[KliCtons of navigable balloons at Trnuville 
this year, if they are held, and also at the 
exhibition at St. Louis, in the Uniteil 



States, if he finds that it is convenient to 
undertake the journey. He deserves com- 
plete success, and we hope he will attain it. 




Scientifk Observations at High Altitudes. 



THIS wa.* the title of a v 
ing paj>er recently read by the 
Rev. J. M. Bacon at the Society 
of Arts. .As ihe title suggests, the cele- 
brated aeronaut dealt mainly with experi- 
ments ma<le in midair in a t>alloon. 
Amongst other things, he discussed some 
noteworthy jihenomena which have pre- 
-sented themselves with respect to upper 
currents met with up to a height not ex- 
ceeding two miles. Such an observer was 
Mr. Glaisher, and he sjyeaks with astonish- 
ment of the manner in which his balloon 
on one occasion crossed the Thames, then 
re-crossed it, moving in an entirely oppo- 
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have been either blown out to sea and 
brought home again, or else for the first 
sixty miles the wind at this high altitude 
could only have been blowing at a rate of 
less than eight miles an hour. Differences 
in the drifts of upper currents and quick 
transitions from one drift to another are 
among some of the most noteworthy experi- 
ences of balloon voyages. Proceeding, the 
lecturer stated that not unfrequently it is 
possible to determine that the course of 
horizontal currents, even up to a consider- 
able height, are being influenced by the 
nature or conformation of the surface of the 
earth immediately beneath. For example, 
on one occasion, when at a height of 
1, 000ft. above Kent, he found it impos- 
sible to resist the conviction that he 
was for some miles strictly following 
a chalk ridge. Dealing with tempera- 
lure mea.surements, Mr. Bacon informed 
his audience that the modern kite had 
proved that currents of warmer air are con- 
stantlv to be met with within all accessible 
limits and in all conditions of weather. 
The most remarkable case of variation oi 
temi>erature within a cloud is probably that 
experienced by Barral an<l Kixio, who 
reionled on penetrating a cloud mass a 
sudden fall of temi)erature from 15° to 39°. 

By means of detonating gun-cotton from 
a balloon, the obserN'ing aeronaut appears 
to have established the fact fairlv to his 
satisfaction that the sound was more 
audible across the winrl than either directlv 
up wind or down — a ver)' remarkable con- 
clusion. Perhaps the most singular of all 
his observations was that which had for its 
purpose the testing of the purity, that is, 
the frtt'dom from dust in suspension, of 
atmospheric air collected in different places 
anrl altitudes. The sample most com- 
pletely pure was taken from over the Scilly 
Islands. This is not altogether surprising, 



but it is verv remarkable that one of the 
ver)' purest samples was secured at the 
open end of the Aldersgate platform of the 
Metropolitan Railway, the explanation pre- 
sumably being attributable to the passing 
trains attended with volumes of steam, 
which emitted under the roof would en- 
trap and cleanse out the dust. Again, a 
sample collected on a .still day at a height 
of 2,oooft. above Kingston was found to 
be considerablv more heavilv dust-laden 
than samples taken in the London streets 
on the following day. Alteration in the 
timbre of the voice is noti(*ed by aeronauts, 
especially at high altitudtfs. This is very 
noticeable, the lecturer stated, when air is 
compres.sed. 

In conclusion, Mr. Bacon made the fol- 
lowing very interesting statement : He said 
that on .several occasions he had been far 
aloft at (*(x*kcrow. The air has been calm 
and equable, and silence profound, and 
then in the darkness he has heard a chal- 
lenge from a farmyard below. It is 
answered by a s<*ore of others in close 
neighbourhood, and then further afield, 
further yet, till from almost infinite dis- 
tance the shrill penetrating calls still fall 
on the ear. The open (^ountry is to the eye 
of the aerial voyager without breat^h of con- 
tinuity so far as neighbourhood of farm- 
vards is concerned. From the fowl roost 
point of view all the land is a connected 
whole. When, then, at night any one single 
cock may crf)w, does a wave of crowing 
spread throughout all England ? Mr. Bacon 
sees no escape from thi.s — a very remark- 
able conclusion. 



A short time since a balloon ascent was 
made from Sevenoaks in a terrific snow- 
storm. The ascent was a success, but it 
was found necessar>' to reduc^e the amount 
of ballast owing to the weight of snow on 
the top of the balloon. 
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Aetonautical Siiow ia Patis. 



ONE of the most interesting sections 
of the recent Salon de FAutomo- 
bile in Paris was that devoted to 
aeronautical exhibits, which certainly were 
of much greater variety than had been seen 
on any previous occasion, and though the 
numl)er of models exhibited was small, the 
drawings and photographs illustrating new 
systems nevertheless showed that inventors 
are giving increased attention to the ques- 
tion of aerial navigation. It is, of course, 
impossible to judge of the value of these 
systems from illustrations, or even from 
models, hut it may be hop>ed that the num- 
ber of new devices and theories which are 
being brought forward will at least help to 
lay the foundation of the new science of 
flight, though in many cases it may be in 
a negative sense by proving the weakness 
of theories that at present find a good 
many supporters. It is only by experiment- 
ing with every system, and examining the 
causes of failures as well as successes, that 
it will be possible to lay down general and 
well-defined principles which will result in 
a much more rapid progress towards a prac- 
tical solution than can be expected at pre- 
sent. The only big machines exhibited 
were the Henry Deutsch navigable balloon 
and the keel of " La France," constructed 
more than twenty years ago by the brothers 
Renard for the French Government — that 
is to say, the first navigable balloon which 
ever travelled against the wind and re- 
turned to its starting point after making a 
circular journey, and the latest balloon con- 
structed upon the most approved lines, and 
still waiting to take its first flight in the air. 
The bamboo keel of " La France " differs 
little in appearance from that designed by 



M. Tatin for the Henry Deutsch machine, 
but the electric motor develops consider- 
ably less power, not a quarter, we believe, 
of that given by the 40 h.p. Mors engine 
which is to drive the new balloon. In 
view of the dead weight that had to be 
carried by "La France" in the shape of 
storage batteries, necessitating, as it did, 
the employment of a big aerostat, the per- 
formances of MM. Renard's balloon must 
be regarded as really remarkable, and if 
successful journeys could have been made 
under these conditions, it may be expected 
that still better results will be obtained now 
that builders of navigable balloons have 
at their disposal considerably higher powers. 
Flying machines were not strongly repre- 
sented at the show, but an extremely simf^e 
form of heliosptere has been designed by 
M. Theophile Ball^, an engineer at Vire 
(Calvodos), who has for years been taking 
a practical interest in aerial navigation, and, 
believing that the problem can be satis- 
factorily solved by an elevating device, he 
has constructed a model of an a\'iator in 
which both the vertical and horizontal 
movements are effected by the same re- 
volving propeller. The machine is com- 
pKwed essentially of two parts — a vertical 
framework or column containing the motors 
and driving-gear, and a horizontal propeller, 
which lifts the apparatus, and is inclined to 
drive it forward in anv direction. The 
vertical part is built up of two rigid mem- 
bers slightly inclining inwards at the top 
and terminating in a bearing for the shaft 
of the revolving propeller. About a third 
of the way up the members are connected 
with cross pieces forming a support for the 
car, containing the motors and driving-gear, 
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inside the principal members. The weight 
of the driver and mechanism being thus 
placed at the bottom, the greatest possible 
stability is given to the machine. As the 
space between the members above the car 
must be left free for the sbeering-gear, they 
are strengthened by side arms braced to- 
gether by steel wire. The horizontal shaft 
of the propeller turns in the bearings at the 
top of the vertical frame, and at this point 
is connected at right angles with another 
shaft, whi(*h is free to move between the 
vertical members, and thus give any desired 
inclination to the horizontal propeller. To 
this verti(*al shaft is attached a large steer- 
ing sail, which also serves as a counter- 
force, or rather a resistance to the action 
set up by the propeller, and tending to 
revolve the machine with it. With the 
large surface presented by the sail there is 
no danger of the mac^hinL- being carried 
r(»und l)v the centrifugal force of the pro- 
peller. Motion is given to the propeller 
by two motors ; one attached to each of 
the side members, and gearing by means of 
two long tubular shafts and bevelled 
pinions, all this gear being enclose<l and 
well lubric^ated. The idea of using two 
motors is to prevent accidents in the 
event of one of them failing to work. Both 
the sail and the propeller are ojKfrated by 
means of cables passing round a steering 
wheel in the (^ar and then up round pulleys 
on the top of the frame. The propeller 
itself is made with a special form of blade, 
offering a ver\- large surface, and having a 
great lifting capacity. They are sur- 
rounderl bv a cvlinrler to secure a niaxi- 
mum of effirifnrv, which would otherwise 
be lost by the rapid outward displacement 
of the air (•au>efl by the rentrifugal force. 
Tests with a hum lei of this new svstem of 
pioi)eller blade are .said to have given re- 
markablv .satisfac^torv results. 



Another of M. Ball6's inventions is 
a specially designed dynamometer for 
mea.suring the lifting force of aerial pro- 
pellers. This consists of a beam balance, 
at one end of which is fixed the propeller 
with its motor, and at the other a receptacle 
for the weights. When the motor is not 
running and the propeller is at rest a hori- 
zontal position is given to the beam by 
means of the weights. The electric motor 
is then run at a known speed and conse- 
quently developing a known foroe, and on 
the propeller rising the weights are removed 
to bring back the beam to a horizontal posi- 
tion. As the power of the motor and the 
lifting force of the propeller are known, it 
is easy to calculate the efficiency of the 
propeller for that speed, and on repeating 
the experiments at different speeds, and 
comparing the results, it is possible to 
establish formulae giving the speed aivl 
area of propeller blades at which the highest 
efficiency can be obtained. This apparatus 
has been presented at the French Academy 
and at the So<'iete Fran(;aise de Na\'igation 
.Aerienne. M. Halle is now constructing 
another apparatus, which, besides giving 
the results stated above, will allow of a 
calculation being made of the weight which 
can he raised by a proi>eller at a certain 
speed and absorbing a certain force. 

A model of a navigable balloon was ex- 
hibited by M. Francois-Contour, 32, Avenue 
Herbillon, Saint-Mande (Seine), who em- 
ploys an elongated balloon of large dia- 
meter, which is (Calculated to have dimensions 
of 24 mm. by 10 mm., .so that the length is 
less than two and a half times the diameter. 
This gives a great resistance to the balloon, 
and avoids any po.ssibility of its sagging and 
collapsing. .At the same time, the large 
diameter naturally offers a greater resistance 
to the air than is the ca.se with much longer 
and narrower balloons, but M. Francois- 
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Contour claims that this is more than com- 
pensated for by the fact that the form of 
the balloon dispenses with the necessity of 
carrying dead weight to ensure stability, and 
this weight is utilised instead in the pn)- 
pelling mechanism. Directly underneath 
the balloon is suspended the basket or car, 
which is contained in a frame of tubes. 
This frame rises up each side, and has 
bearings for a couple of shafts, parallel to 
the axis of the balloon, and carrj^ing pro- 
pellers at each end. The top of the frame 
is rigidly connected with the sides of the 
balloon. Longitudinal rigidity is also given 
by connections between the car and the 
ends of the aerostat, sf) that the balloon 
must necessarily follow the movements of 
the car. In a balloon of the dimensions 
given above the propellers are o|)erated by 
a 40 h.p. motor inside the basket, and en- 
closed to avoid any possibility of danger 
from an escape of gas, and power is trans- 
mitted by belts passing over a pulley on 
each shaft. The aerostat is steered simply 
by varying the speed of the proi)ellers, and 
it is easy to imagine that when one is re- 
volving at a high rate of speed, and the 
other is at rest, the balloon can turn in a 
very short radius. The arrangement cer- 
tainly seems to possess advantages, since 
the aeronaut has the motor close at hand, 
and, not being burdened with dead weight, 
he can carry plenty of fuel and any ac- 
cessories he may need. The inventor has 
experimented with his system in a small 
balloon of 5 m. 50 by 2 m. 60, and pro- 
pelled by an electric motor of only five 
kilogrammetres. Notwithstanding the low 
|)()wer employed, he states that the balloon 
was driven at the rate of twenty metres a 
second. It showed the greatest possible 
stability, and navigated without the slightest 
rolling or pitching movement. M. Fran- 
gois-Contour argues that the results must 



pecessarily be still more satisfactory in a 
large balloon of the dimensions stated 
above and cubing 1,200 metres. 

Another interesting exhibit was a work- 
ing mmlel of the famous twin navigable 
balloon invented and constructed by M. 
Koze, of Colombes (Seine). This machine 
differs from all other balloons of the kind 
from the fact that the aerostat does not 
rai.se the entire loa<l, and merely assists by 
its buoyancy to lighten the load to be raised 
by the elevating propellers. Practically, 
therefore, the machine is heavier than air, 
and should commend itself to theorists who 
believe that the problem of aerial naviga- 
tion (*an only be solved upon this principle. 
At the same time the Koze machine has 
two aero.stats, and must therefore still be 
ranked among the category of navitrable 
balloons. The original machine which 
carried out its trials la.st autumn is com- 
posed of two balloons, each having a length 
of 45 metres and a diameter in the centre 
of 7 m. As M. Roze considered that 
weight was only of comparatively minor im- 
p)rtanre in a machine of this kind, he 
designed his aerostats to secure the greatest 
strength, and made them with a rigid frame- 
work of aluminium covered with a double 
envelope of silk. There was consequently 
no danger of its deforming, and very little 
fear even of the cover tearing in the event 
of accident. Each is divided into twelve 
compartments, so as to prevent any displace- 
ment of gas interfering with the stability, 
but the corresponding compartments of both 
balloons are connected with tubes and 
valves to ensure a perfect equilibrium. 
Between the balloons is the car, capable of 
carr)'ing eight passengers, besides the 
driver. It is divided into two compart- 
ments, the upi)er one for the passengers, 
and belo.v is a 20 h.p. Buchet motor. The 
motorshaft gears on to the propeller shaft. 
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which cairiea two propellers at each end. 
These propellers are oi special ionm, and 
are the outcome of fifteen years' experi- 
ment. They have a diameter o* 5 m. 20, 
and run at a maximum of $00 revolu- 
tions a minute. Above the car are 
two other propellers for elevating the 
machine. Another novel feature is the 
parachute, situated above the elevating pro- 
pellers, and forming the top of the tubular 
frame containing the car. This has a 

close resemblance to a latticed window 
blind placed htrnzontally, with the lattices 
hanging downwards, when the machine is 
rising, or is talcing its normal flight, but 
they are closed to form an aeroplane to 
allow of the machine skimming downwards 
in an oblique direction, or when it is neces- 
sary to slow the machine during a descent. 
I: also assists in giving a longitudinal 
stability to the balloon. The length of the 
parachute is thirteen feet, and its width zft. 
II in., which is about the same dimension 
as the car. The machine is steered by a 
lai^e sail at the rear. The total weight 
of the ap])aratus is more than two and a 
half tons, and M. Roze expected that with 
the buoyancy of the balloons his elevating 
machiner>' would be amply sufficient to 
raise the load. Unfortunately, the trials 
last year entirely failed to bear out his con- 
clusions. Even after lightening the 
machine as much as possible, it only just 
succeeded in clearing the ground for a few 
seconds, and then dropped heavily, and M. 
Roze saw that he would have to consider- 
ably reduce the weight before he could 
hope to make it a practical success, though, 
as the machine has cost an enormous sum 
of money during ihe two years it has been 
under construction, it is doubtful whether 
the inventor will be able to resume his ex- 
l)eriments f(tr some lime to come. 
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The cigar-shaped aerostat shown by M. 
Paul Delaporte, 56, Rue de la Victoire, 
Paris, is composed of a framework of 
rubber tubes, which gives a certain rigidity 
to the envelope, and prevents it from die- 
forming through any escape of gas or w^hen 
the balloon is being driven against the 
wind. These tubes are covered with 



3, these hooks being of sufficient size to 
grip firmly on the tubes w^hen inflated. Fig. 
2 is a cross section of the aerostat showing 
the tubes b supporting the envelope g. 
The inflating is done by means of three 
feeder tubes — two longitudinal and one ver- 
tical, the former inflating the alternate 
vertical tubes, while the feeder B D is con- 



Fig. 3. 




fabric, and when inflated hard with gas 
they are capable of resisting lateral strains, 
and serve the same purpose as a framework 
of wood or metal, at the same time that 
they are considerably lighter. The tubes 
are arranged longitudinally and vertically 
as shown in fig. i, and are attached by 
wire hooks in the manner indicated in fig. 



nected with all the longitudinal tubes. 
Each tube is fitted with a valve. The 
system is employed not only for aerostats 
but also for aeroplanes, wings, and other 
flying devices where the greatest lightness 
and rigidity are required. The tubes, in 
fact, serve the same purpose as the hollow 
quills of a bird's wing. 



A Sad Fatality. 

A terrible balloon accident recently oc- 
curred at Antwerp, whereby Lieutenant von 
Siegsteid, a well-known German military 
aeronaut, was killed, and Dr. Lincke, of 
Potsdam, injured. The ball<x)n was caught 
in a fierce storm, and when fifteen feet from 
the ground Dr. Lincke sprang out of the 
car and escaped with slight injury. The 
lieutenant tried to follow his example, but, 
failing to clear the ropes, was dragged along 
the ground for nearly 200 yards. When 
finally the balloon was captured, the lieu- 
tenant was dead. He had received fright- 
ful injuries. 



The Highest Altitude. 

Dr. Bersen and Dr. Suring, of the Berlin 
Meteorological Institute, have reached in 
a balloon as<*ent the highest altitude on 
record. They fir.st went up to the height of 
30,000ft., losing consciou.sness for brief 
intervals. In spite of the risk, they con- 
tinued to ascend to 33,790ft., when one of 
them became completely unconscious, and 
could not be aroused. The other aeronaut, 
after making a great efl'ort in opening the 
valve to descend, also became insensible, 
and neither of them recovered till the bal- 
loon dropi>ed to i6,oooft., at the end of an 
hour's time. 
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A Scottish Inventor. 

Mr. G. W. Watson, a Berwickshire 
gentleman, has applied for letters patent 
for a flying machine. Although a descrip- 
tion of his invention cannot be given until 
his patents are completed, it may be said 
that he has discarded the cigar or torpedo- 
shaped elevator for one which, while almost 
round, has a sharp outer edge. He claims 
with his machine to be able to sail 
straightly, angularly, or circuitously under 
any circumstances or conditions at any 
time. Suspended from the elevator is a 
wicker car, which will contain the prime 
motor and passengers. The invention is 
provided with an automatic parachute, 
which will enable the car to descend gently 
to earth in the event of accident to the 
elevator. Mr. Watson asserts his ability to 
carr)* forty-nine passengers across Europe, 
Asia, Africa, or America un<ler anv atmos- 
pheric conditions, and that the launching 
of his machine will upset all preconceived 
notions of aerial navigation. We hope to 
be able to give illustrated particulars re- 
garding this machine in the next i.ssue of 
Vlyintj, 

Something New. 

A Frem^hman, M. Sibil lot, has deposited 
the plans of a new steerable ballfK>n, which, 
he maintains, will be manageable in any 
weather. L'nder one cover he arranges a 
.series <»f baIl(H>ns, thus .securing separate 
air-tij^ht r-(»mpartments. He proposes to 
carr\' with him a freezing and a heating 
apparatus. By simply pressing a button 
of the former he thus reduces the temi)era- 
ture of the ^as, and allows the ballcnm 
to flescend ; on heating the hyrlroL'en the 
effect is reversed. It is not stated 
whether pr<Aision has been made for a safe 
dt.scent in the event of the hot or cold air 
machine tailing in its prescribed duty. 



Ballooning. 



A Public Subscription Suggested. 



" We have nowhere in England a balloon 
of a (^apacity sufficient to enable anyone to 
attempt s<'ientific work on a par with that 
being followed upon the Continent," writes 
the Rev. John M. Bacon, the distinguished 
aeronaut. " It would seem, too, that no 
public grant can in these days be obtained 
for such an object. Is it possible to open 
a public .sub.scripti(m with a view of placing 
ourselves on an equality with other nations? 
1 have long entertained the idea that it 
would be very possible to survey and photo- 
graph from a balloon a track from W. to K. 
across the unexplored parts of Arabia, and 
I am my.self, with due equipment, prepared 
to make the attempt. Besides an adequate 
balloon, some organised outlook would 
have to l)e arranged on the seaboard. 
Moreover, it would be well, as a preliminary 
experiment, to launch an unmanned bal- 
loon, with automatic discharge of ballast, 
from the (^hosen point of departure and 
determine its course. Could a subscrip- 
tion be started for this enterprise?" We 
are of opinion that Mr. Bacon is perfectly 
right in a.ssuming that no public grant will 
be made, as the Government of this coun- 
try has a profound belief in the possibili- 
ties of private enterpri.se. We should 
imagine, however, that there are many in 
Britain who will be glad to assist him 
in his project. It is to be hoped that Mr. 
Bacon's .scheme will have a successful issue, 
for if it does there is no doubt that many 
others will follow in the wake of the well- 
known aeronaut, and the results should be 
of great geographical value. Major Baden- 
Powell, the |)resident of the Aeronautical 
Society, .suggested a very similar project in 
1898. He proposed to cross the Soudan 
photographing and mapping rw mute. 
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Some Aefooafftical Experiments. 

A Paper read by Mr. Wilbur Wright, Dayton, Ohio, before the Western 

Society of Engineers. 



Introduction by President Chanute. 

ENGIXEERS have, until recent 
years, fought shy of anything re- 
lating to aerial navigation. Those 
who ventured, in spite of the odium 
attached to that study, to look into it at all, 
became very soon satisfied that the great 
obstacle in the way was the lack of a motor 
sufficiently light to sustain its weight, and 
that of an aeroplane, upon the air. Fifteen 
years ago the lightest steam motor was the 
marine engine weighing 60 lbs. to the 
horse-pc^wer, while the gas engine weighed 
ver)' much more ; the locomotive weighed 
200 lbs. per horse-power. During the past 
fifteen years a great change has taken place. 
Steam motors have been produceij weigh- 
ing only 10 lbs. per horse-power, and gas 
engines have been lightened down to 
12% lbs. to 15 lbs. per horse-power, so that 
the status, so far as engineers are con- 
cerned, is ver)' greatly changed, and there 
is some hope that, for some limited pur- 
poses at least, man will eventually be able 
to fly through the air. There is, however, 
before that can be carried out — before a 
motor can be applied to a flying machine — 
an important pn^jjlem to solve — that of 
safety, or that of stability. 

I had the honour of telling you, .some 
four or dve years ago, .something about the 
progress that had been made up to that 
time. Since then further advances have 
been made bv two gentlemen from Dayton, 
Ohio — Mr. Wilbur Wright and Mr. Orville 
Wright, who tried some ver)' interesting ex- 
periments in October, 1900, about a year 
ago. These experiments were conducted 



on the sea shore of North Carolina, and 
were again resumed last July. These 
gentlemen have been Ixild enough to at- 
tempt some things which neither Lilienthal 
nor Pilcher nor myself dared to do. They 
have used surfaces very much greater in ex- 
tent than those which hitherto had been 
deemed .safe, and they have accomplished 
ver)' remarkable results, part of which it 
was my privilege to see on a visit which I 
paid to their camp about a month ago. 

I thought it would be interesting to the 
members of this .societv to be the first to 
learn of the results accomplished, and, 
therefore, I have the honour of presenting 
to you Mr. Wilbur Wright. 

The Paper. 
The difficulties which obstruct the path- 
way to success in flying machine construc- 
tion are of three general classes: (i) 
Tho.se which relate to the con.stniction of 
the .su.staining wings. (2) Those which re- 
late to the generation and application of the 
power required to drive the machine 
through the air. (3) Those relating to the 
balancing and .steering of the machine after 
it is actually in flight. Of these difficulties 
two are alreadv to a certain extent .solved. 
Men already know how to construct wings 
or aeroplanes, which when driven thn)ugh 
the air at sufficient .speed, will not only sus- 
tain the weight of the wings themselves, 
but also that of the engine, and of the en- 
gineer as well. Men also know how to 
build engines and .screws of sufficient light- 
ness and |)ower to drive these planes at 
sustaining speed. As long ago as 1893 a 
machine weighing 8,000 lbs. demonstrated 
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its power both to lift itself from the uround 
and (o maintain a .speed of Trom thirty to 
forty miles per hour; but it came to grief 
in an acciilental free flight, iiwing to the 
inability of the operators to balance and 
steer it properly. This inability to balance 
and steer still confronts students of the 
flyin); problem, although nearly ten vears 
have passed. When this one feature has 
been workeil out the afte of flying machines 
will have arrived, for all other difficiihies 
are of minor importanre. 

The person who merely watches the 
flight of a bird gathers the impressiim that 
the bird has nothing to think <)f but the 
flapping; of its wings. As a matter of fact, 
this is a very small pari of its menial lalnmr. 
To even mention all the things the bird 
mu.st cimstanlly keeji in mind in orHer lo 
fjy securely through the air would lake a 
consider.ihle part of the evening. If I take 
this piece of pai>er, and after placing it 
parallel with the grounil, quickly let it fall, 
it will not settle steadily down as a staii), 
sensible piece of paper ought to do, but it 
insists on contravening every recognised 
rule of decorum, turning over and darting 
hither and thither in the most erratic 
manner, much after the style of an un- 
trained horse. Vet this is the style of steed 
that men must learn to manage before fly- 
ing can liecome an everyday .si>ort. The 
bird has leameil this art of equilibrium, and 
learned it so thoroughly that its skill is not 
apparent lo our sight. We only learn ti) 
appreciate it when we try to imitate it. 
Now, there are two ways of learning how 
to riile a fractious horse: one is lo get on 
him and learn by actual practice how each 
motion and trick may be best met ; the 
other is to sii on a fence and watch the 
beast awhile, anil then retire to the house 
and at leisure figure out the liest way of 
overcoming his jumps and kicks. The 



latter system is the safest; but the former, 
on the whole, turns out the larger propor- 
tion of good riders. It is very much the 
same in learning to ride a flying machine; 
if you are looking for perfect safety, you 
will do well to sit on a fence and watch the 
birds; but if you really wish to learn, you 
must mount a machine and become ac- 
quainteil with its tricks by actual trial. 

Herr Otto Lilienthal seems to have been 
the lirst man who really comprehended that 
balancing was the firit, instead of the Jatt, 
of the great problems In connection with 




human flight. He began where others left 
off, and thus saved the many thousands of 
dollars that it had theretofore been cus- 
tomary to spend in building and fitting ex- 
[lensive engines to machines which were un- 
controllable when tried. He built a pair 
of wings of a size suitable lo sustain his 
own weight, and made use of gravity as his 
motor. This motor not only cost him 
nothing to begin with, but it required no 
expensive fuel while in operation, and 
never had lo be sent to the shop for repairs. 
It had one serious drawback, however, in 
that it always insisted on fixing the condi- 
tions under which it would work. These, 
were, that the man should first betake him- 
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self and machine to the top of a hill and 
fly with a downward, as well as a forward, 
motion. Unless these conditions were com- 
plied with, gravity served no better than a 
balky horse — it would not work at all. 
Although Lilienthal must have thought the 
conditions were rather hard, he neverthe- 
less accepted them till something better 
should turn up ; and in this manner he 
made some two thousand flights, in a few 
cases landing at a point more than a 
thousand feet distant from his ])lace of 
starting. Other men, no doubt, long be- 
fore had thought of trying such a plan. 
Lilienthal not only thought, but acted, and 
in so doing prol)ably made the greatest 
contribution to the solution of the flying 
problem that has ever been made by any 
one man. He demonstrated the feasibility 
of actual practice in the air, without which 
success is imix)ssible. Herr Lilienthal was 
followed by Mr. Pilcher, a young English 
engineer, and by Mr. Chanute, a di.stin- 
guished member of the society I now ad- 
dress. A few others have built machines, 
but nearly all that is of real value is <lue to 
the experiments conducted under the direc- 
tion of the three men just mentioned. 

The balancing of a gliding or flying 
machine is very simple in theor)\ It 
merely consists in causing the centre of 
pressure to coincide with the centre of 
gravity. But in actual practice there seems 
to be an almost boundless incompatibility 
of temper which prevents their remaining 
peaceably together for a single instant, .so 
that the operator, who in this case acts as 
peacemaker, often suffers injur)- to himself 
while attemj)ting to l)ring them together. 
If a wind strikes a vertical plane, the 
pressure on that part to one side of the 
centre will exactly balance that on the other 
side, and the part above the centre will 
l)alance that below. This point we call 



the centre of pressure. But if the plane be 
slightly inclined, the pressure on the part 
nearest the wind is increased, and the 
pressure on the other part decreased, so 
that the centre of pressure is now located, 
not in the centre of the surface, but a little 
toward the side which is in advance. If 
the plane be still further inclined, the 
centre of pressure will move still farther 
forward. And if the wind blow a little to 
one side, it will also move over as if to meet 
it. Now, since neither the wind nor the 
machine for even an instant maintains ex- 
actly the same direction and velocity, it is 
evident that the man who would trace the 
course of the centre of pressure must be 
ver\' quick of mind ; and he who would at- 
tempt to move his body to that spot at 
every change must be verj' active indeed. 
Yet this is what Herr Lilienthal attempted 
to do, and did do with most remarkable 
skill, as his two thousand glides suflSciently 
attest. However, he did not escape l>eing 
overturned by wind gusts several times, and 
finally lost his life through a breakage of 
his machine, due to defective construction. 
The Pilcher machine was similar to that of 
Lilienthal, and like it, seems to have been 
structurally weak; for on one occasion, 
while exhibiting the flight of his machine 
to several members of the Aeronautical 
S(x^ietv of Great Britain, it .suddenlv col- 
lapsed and fell to the ground, causing in- 
juries to the o|)erator which proved sadly 
fatal. The method of management of this 
machine differed in no important respect 
from that of Lilienthal, the operator shift- 
ing his body to make the centres of pres- 
sure and gravity coincide. Although the 
fatalities which befell the designers of these 
machines were due to the lack of structural 
strength, rather than to lack of control, 
nevertheless it had become clear to the 
students of the problem that a more per- 
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feci method of control must be evolve<l. 
The Chanute machines marked a great ad- 
vance in both respects. In the multiple 
wing machine, the lips fcldeil slightly back- 
ward under the pressure of n'in<l gusts, sij 
that the travel of the centre of pressure was 
thus largely counterbalanced. The guiding 
of the machine was dune by a slight move- 
ment of the operator's body toivaril the 
direction in which it was desired that the 
machine should go. The double dei^k 
machine built and tritid at tht; same time 
marked a very great structural advance, as 




Chanute* Multiple wing Much Ins, 

s the first in which the priticiples 



the m(Mlern truss bridges were fully a])])licd 
to flying machine construction. This 
machine, in a<iditioii lo lis f-reatly im- 
proved construction ami general design of 
parts, also difTere<i from the machine of 
Lilienthal in the o|)eralion of its tail. In 
the l.ilienthal machine the tail, instead of 
l>eing fixed in one [losition, was prevented 
by a stop from folding downward Imyoiid a 
certain pi^nt, but was free to fold U])ward 
without any hindrance. In the ("hanute 
machine the tail was at first rigid, but 
afterwanl, at the suggestion of Mr. Herring, 
it was held in place by a spring that allowed 
it lo move slightly either upward or down- 
ward with reference lo its normal [msition, 



thus mo<lifying the action of the wind gusts 
upon it, very much to its advantage. The 
guiding of the machine was effected by 
slight movements of the operator's body, 
as in the multiple wing machines. Both 
these machines were much more manage- 
able than the Lilienthal type, and their 
structural strength, notwithstanding their 
extreme lightness, was such that no 
fatalities, or even accidents, marked the 
glides made with them, although winds 
were successfully encountered much greater 
in violence than any which previous ex- 
]>erimenters had dared to attempt. 

My own active interest in aeronautical 
problems dates back lo the death of Lili- 
enthal in 1896. The brief notice of his 
death which appeared in the telegraphic 
news at thai time aroused a passive interest 
which had existed fnim my childhood, and 
led me to take ilown from the shelves of 
our home librari- a l>ook on "Animal 
Mechanism." by Prof. Marey, which I had 
already read several times. From this I 
was led lo read more modern works, and 
as my brother soon became equally inter- 
ested with myself, we soon imssed from the 
reading to the thinking, and finally to the 
working stage. Il seemed to us that the 
main reasrm why the problem had remaineil 
so Icmg unsolveil was thai no one had been 
able to obtain anv adequate practice. We 
figured that Lilienthal in five years of time 
ha<l .s[>ent only about five hours in actual 
gliding through the air. The wonder was 
n'A that he had done so little, but that he 
had accompIishe<l so much. It would not 
be considereil at all safe for a bicycle rider 
to atiemj)t to ride through a crowded city 
street after only five hour.'i' practice, spread 
out in bits of ten seconds e.^ch over a 
period of five years : yet Lilienthal with this 
brief practice was remarkably .successful in 
meeting the fluctuations and eddies of wind 
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gusts. We thought that if some method 
could be found by which it would be pos- 
sible to practise by the hour, instead of by 
the second, there would be hoj)e of ad- 
vancing the solution of a ver)* difficult pro- 
blem. It seemed feasible to do this by 
building a machine which would be sus- 
tained at a speed of eighteen miles per 
hour, and then finding a locality where 
winds of this velocity were common. With 
these conditions, a rope attached to the 
machine to keep it from floating backward 
would answer very nearly the same purpose 
as a propeller driven by a motor, and it 
would be ix)ssible to j)ractise by the hour, 
and without any serious danger, as it would 
not be necessary to rise far from the 
ground, and the machine would not have 
any forward motion at all. We f(jund, ac- 
cording to the accepted tables of air pres- 
.sures on curved surfaces, that a machine 
spreading 200 square feet of wing surface 
would be sufficient for our j)urpo.se, and 
that places could easily be found along 
the Atlantic coast where winds of sixteen to 
twenty-five miles were not at all uncommon. 
When the winds were low, it was our plan 
to glide from the tops of sand hills, and 
when they were sufficiently strong, to use 
a r()j)e for our motor and fly over one spot. 
Our next work was to draw up the j>lans 
for a suitable machine. After much study 
we finally concluded that tails were a 
source of trouble rather than of assistance; 
and therefore we decided to dispense with 
them altogether. It seemed reasonable 
that if the body of the operator could be 
placed in a horizontal position, instead of 
the upright, as in the machines of Lili- 
enthal, Pilcher, and Chanute, the wind 
resistance could be very materially reduced, 
.since only one .square foot, instead of five, 
would be exposed. As a full half horse- 
power could be saved by this change, we 



arranged to try at least the horizontal posi- 
tion. Then the method of control used by 
Lilienthal, which consisted in shifting the 
body, did not seem quite as quick or effec- 
tive as the case required; so, after long 
study, we contrived a system consisting of 
two large surfaces on the Chanute double 
deck plan, and a smaller surface placed a 
short distance in front of the main sur- 
faces in such a position that the action of 
the wind upon it would counterbalance the 
effect of the travel of the centre pressure 
on the main surfaces. Thus changes in 




Chanute'8 Double-deck Machine. 

the direction and velocity of the wind 
would have little disturbing effect, and the 
operator would be required to attend only 
to the .steering of the machine, which was 
to be effected by curving the fonvard sur- 
face up or down. The lateral equilibrium 
and the steering to right or left was to be 
attained by a peculiar torsion of the main 
surfaces, which was equivalent to present- 
ing one end of the wings at a greater angle 
than the other. In the main frame a few 
changes were also made in the details of 
construction and trussing employed by Mr. 
Chanute. The most important of these 
were (i) the moving of the forward main 
cross-piece of the frame to the extreme 
front edge ; (2) the encasing in the cloth 
of all cross-pieces and ribs of the surfaces ; 
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(3) a re-arrangement of the wires used in 
trussing the two surfaces together, which 
renilereil it possible to tighten all the wires 
by simply shortening two of them. 

With these plans we |)n)cee(leil in the 
summer of 1900 to Kitty Hawk, North 
Carolina, a little settlement luraied on the 
strip of land that separates Albemarle 
Sound from the Atlantic Ocean. Owing 
to the im|K)ssihility of obtaining suitable 
material for a 200 square foot machine, we 
were compelled to make it only 165 square 
feel in area, which, according to the [,ili- 
enthal tables, would be supported at an 
angle of three degrees in a wind <)f alwmt 
twenty-ime miles per hour. On the ver>* 
day that the machine was completed the 
win<l l)lew from twenty-five lo thirtv miles 




Th* leOO MBoMnc, 

per hour, and we took it out for a trial as 
a kite. We founri that while it was sup- 
porteil with a man on it in a wind of alHiiit 
(weniy-five miles, iis angle was much nearer 
twenty degrees than ihree degrees. Kven 
in gusts of thirty miles the angle cf inci- 
dence did nrn get as low as three ilegrees, 
atth'iitgh the win.l at this sjieed has more 
than twi.-e the lifting (xiwer of a twenty- 
one mile wind. As winds of chirtv miles 



per hour are not plentiful on clear days, it 
was at once evident that our plan of jirac- 
tising by the h()ur, day after day, would 
have to be post[>oneil. Our system of 
twisting the surfaces to regulate the lateral 
balance was tried and found to lie much 
more effective than shifting the operator's 
body. On subsequent days, when the winil 
was too light to support the machine with 
a man on it, we tested it as a kite, working 
the rudders by ci>rds reaching to the 
grountl. The results were very satisfac- 
tor;*, yet we were well aware that this 
method of testing is ne\'er wholly convinc- 
ing until the results are confirmed by actual 
gliding experience. 

We then turned our attenliim lo making 
a series of actual measurements of the lift 
and drift of the machine under various 
loads. So far as we were aware, this had 
never previously been done with any full- 
si^e machine. The results obtained were 
most astonishing, for it appeareii thai the 
total hori»intal ]jull of the machine, while 
sustaining a weight of 5^ lbs., was only 
8.5 lbs., which was less than had previimsly 
been estimated for head resistance of the 
framing alone. Making allowance for the 
weight carriB<i, it appeared that the head 
resistance of the framing was but little more 
than fifty per cent. <<( the amount which 
Mr. Cbanute had estimateil as the head 
resistance of the framing of his machine. 
On ihe other hand, it apjieared .sadly defi- 
cienl in lifting |Hiwer as comjiared with the 
calculated lift of curvetl surfaces "f its size. 
This deficiency we su]ip()sed might be due 
to one or more of the following i-auses: 
(1.) That the ilejith •>( the curvature of our 
.surfa<'es was insufficient, being only about 
one in twenty-two, instead of one in twelve. 
(.;.) That the cloth used in our wings was 
nin sufficiently air-tight. (3.) That the 
Lilienthai tables might themselves be some- 



March, 1902. 



Flying. 



93 



what in error. We decided to arrange our 
machine for the following year, so that the 
depth of cur\'ature of its surfaces could be 
varied at will, and its covering air-proofed. 
Our attention was next turned to gliding, 
hut no hill suitable for the purpose could 
l)e found near our camp at Kitty Hawk. 
This compelled us to take the machine to 
a jH)int four miles south, where the Kill 
Devil sand hill rises from the flat sand to 
a height of more than 100 feet. Its main 
slope is toward the north-east, and has an 
inclination of ten degrees. On the day of 
our arrival the wind blew about twentv-five 
miles an hour, an<i as we had had no ex- 
perience at all in gliding, we deemed it un- 
safe to attempt to leave the ground. But 
on the day following, the wind having sub- 
sided to fourteen miles i)er hour, we ma<le 
about a dozen glides. It had been the 
original intention that the operator should 
run with the machine to obtain initial 
veUK:ity, and assume the horizontal position 
only after the machine was in free flight. 
When it came time to land he was to re- 
sume the U|)right position and light on his 
feet, after the style of previous gliding ex- 
perimenters. But on actual trial we found 
it much l)etter to employ the help of two 
assistants in starting, which the peculiar 
form of our machine enabled us readilv to 
do, and in landing we found that it was 
entirely practical)le to land while still re- 
clining in a horizontal position upon the 
machine. Although the landings were 
made while moving at speeds of more than 
twenty miles an hour, neither machine nor 
oi)erator suffered any injur)-. The slope 
of the hill was 9.5 degrees, or a drop of 
one foot in six. We found that after at- 
taining a spee<l of alK)Ut twenty-five or 
thirty miles with reference to the wind, or 
ten to fifteen miles over the ground, the 
machine not only glided parallel to the 



slope of the hill, but greatly increased its 
speed, thus indicating its ability to glide on 
a somewhat less angle than 9.5 degrees, 
when we should feel it safe to rise higher 
from the surface. The control of the 
machine proved even better than we had 
<lared to expect, responding quickly to the 
slightest motion of the rudder. With 
these glides our experiments for the year 
1900 closed. Although the hours and 
hours of practice we had hoped to obtain 
finally dwindled down to about two minutes, 




starting a Flight. 

we were ver\' much pleased with the general 
results of the trip, for setting out as we did, 
with almost revolutionary theories on many 
points, and an entirelv untried form of 
machine, we considered it quite a point to 
be able to return without having our pet 
theories completely knocked in the head by 
the hard logic^ of experience, and our own 
l)rains dashed out in the l)argain. Ever\- 
thing seemed to us to (^onfirm the (Correct- 
ness of our original opinions, (i) that prac- 
tice is the key to the secret of flying; (2) 
that it is practicable to assume the hori- 
zontal position; (3) that a smaller surface 
set at a negative angle in front of the main 
bearing surfaces, or wings, will largely 
counteract the effect of the fore and aft 
travel of the centre of pressure; (4) that 
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steering up and down can be attained with 
a rudder, without moving the position of 
the operators body; (5) that twisting the 
wings so as to present their ends to the 



wind at different angles is a more prompt 
and efficient way of maintaining lateral 
equilibrium than shifting the body of the 
operator. 



(To he concluded,) 



Tbe World's Fab at St. Louis. 



IT has been fully and fmally determined 
to have a tournament of airships and 
an aerostatic congress at the world's 
fair, to be held at St. Louis in 1903. In 
order" to stimulate inventors along this 
special line of experiment, prizes aggre- 
gating $200,000 will be offered for the most 
successful contestants. 

When the (classification of exhibits was 
prepared by Mr. Frederick J. V. Skiff, 
director of exhibits, he included in the 
department of transjK)rtation, in group 77, 
four classes of exhibits relating to aerial 
navigation. Class 481 relates U) balloon 
construction, fabrics, varnish, cars, valves, 
netting, cordage, appliances for stopping 
balloons, such as anchors and grapnel. s, the 
generation of hydrogen and other light 
gases, an<l captive balloons. Class 482 
relates to aerial voyages, the use of balloons 
for the study of the atmosphere, air cur- 
rents, clouds, temperature at great heights, 
optical phenomena, drawings, maps of 
journeys, diagrams, photographs, etc. 
Class 483 relates to military ballooning. 



military captive balloons and their acces- 
sories, winding drums, transport waggons, 
and apparatus for inflation. Class 484 re- 
lates to aerial navigation, dirigible balloons, 
guiding apparatus, flying machines, screw 
propellers, aeroplanes, and parachutes. The 
fourth class mentioned is the one having a 
particular public interest at the present 
time. 

A cablegram from London says that Sir 
Hiram S. Maxim has expre.s.sed himself as 
being willing to expen<l $100,000, in addi- 
tion to the large sums he has already laid 
out, in experiments in aerial navigation to 
be won in the coming contest. 

The announcement that such a liberal 
.<ium would be set aside for the encourage- 
ment and exi)eriments in aerial navigation 
has .stirred up a very lively interest in the 
scien(*e, and many enquiries have been re- 
ceived by mail and wire at Kxj)osition head- 
quarters. Secretary Stevens reports that it 
is possible there will be at least one hun- 
dred entries, repre.senting not less than ten 
countries. 



The difficulty in producing a true fly- 
ing machine is infinitely greater than that 
encountere<l in prcnlucing a dirigible bal- 
loon, but Sir Hiram Maxim is of opinion 
that the dirigible balloon of the Santos- 
Dumont type will lead to the development 
of a true flying machine, in which the gas 
bag will be eliminated. 



The recent death of Commander John 
Powles Cheyne, R.N., removes an old 
arctic explorer, who must always be re- 
membered as having been the first to seri- 
ously suggest the use of a balloon, in the 
navigalicMi of which he was an ex[)ert, in the 
search for the North Pole — a suggestion 
which the ill-fated Andre accejUed. 
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Short Flights. 



British militan* ballooning is perhaps 
second to none. This is due to the energies 
of Colonel Templer and Major Trollope. 

X X X X 

Probably the most interesting lecturer on 
aeronautics is the Rev. J. M. Bacon, whose 
balloon experiences are as varied as they 
are remarkable. 

X X X X 

The Royal Meteorological Society intend 
sending up during dense London fogs cap- 
tive balloons with a view of ascertaining 
how high an average fog extends, of noting 
the humidity and temperature of the 
various altitudes, and making other obser- 
vations. 

X X X X 

Not Morocco bound, but apparently very 
much up to date, is the Sultan of that 
country, taking a line through his recent 
European purchases, which consist of auto- 
mobiles, motor bicycles, and a spacious 
captive ball(H)n. Attac^hed to the balloon 
is a telephone, which will enable the Sultan 
while in the air to communic^ate with his 
palace. 

X X X X 

Colonel Ccxly is engaged in experimenting 
with a war kite he has invented, and which 
the Government are taking up. He was 
not particularly successful at Worcester and 
Bury St. Edmunds a few weeks ago, but 
more re(*entlv he .succeeded in sending up 
a kite to an altitude of over 1,000ft. in a 
wind travelling at not more than three and 
a half miles an hour, and this enabled 
him to travel across the green on a three- 
wheeled carriage at a fairly goo<l walking 
pace. Three hundred feet is the highest 
he himself has ascended in the kite hither- 
to, but before long Colonel (^ody hopes to 
reach i, 000ft. 



Russia now possesses a school of military 
ballooning. 

X X X X 

A balloon race would form an exciting 
and useful sport. Such a race has already 
been suggested by several members of the 
Aero Club. 

X X X X 

The Llandudno Town Improvement As- 
sociation have unanimouslv decided to in- 
vite M. Santos-Dumont to Llandudno during 
the coming season with his airship. ^Llan- 
dudno Bay would form a fine expanse 
across whic^h the aeronaut could wing his 
flight. 

X X X X 

It is stated that the Scientific Committee 
of the A^ro Club Paris is preparing an im- 
portant series of surgical experiments to be 
made at various altitudes. Special balloon 
cars are to be fitteci with all the essentials 
of an operating r(M)m. Various problems 
of heart action under anaesthe.sia and sul)- 
sequent recuperation are to be wijrked out. 
The first subjects will be guinea pigs 
and a dog. 

X X X X 

It is stated that Santos-Dumont — whose 
Christian name, by the way, is Alberto — was 
first attracted towards aeronautics when a 
small child, and used to launch flotillas of 
diminutive balloons. A stor>' goes that 
when he was twelve years old he bribed 
a wandering aeronaut, who was preparing 
to a.scend from a village square, and he 
con.sented to take the lad with him. Un- 
luckily, before the start, his tutor discovered 
him crouching in the basket to avoid de- 
tection, and he was hauled out in time, so 
his money went up and he did ncn. How- 
ever, he has found means to ascen(i often 
enough in after life. 



96 



Flying. 



March, 1902. 



A writer in The Outlook states that the 
model which inventors of flying machines 
should follow is that of the partridge. 

X X X X 

Last month some Italian peasants, no- 
ticing a balloon being carried rapidly 
towards the sea, caught the guide ropes and 
succeeded in bringing it down. Inside were 
a captain and a lieutenant, both un- 
conscious. The balloon, which was being 
used for military purposes, ha<l ascended 
in the morning. 

X X X X 

The advent of kites into modem science 
may be said to have been in 1883. when 
Mr. E. D. Archibald, of Tunbridge Wells, 
showed how to secure with them all kinds of 
meteorological data, and actually executed 
important measurements of wind velocity 
at various elevations bv means of anemo- 
meters 'fastened to the kite wire, which he 
used in preference to string. 

X X X X 

We hear that several new airships are to 
be launched into space in the near future. 
One is the invention of a well-known auto- 
mobilist, M. (iirardot, whose design em- 
lx)dies at least one verv reasonable and 
practical idea. Another is designed by an 
Austrian, Herr Nimfiihr, who is the 
possessor of a wonderful, perhaps unique, 
motor, and who leans towards the theor\* 
of flight without the balloon. 

X X X X 

A mechanic in the town of Archangel in- 
vented a flying machine and went to the 
local ])olice to ask permission to use it. 
He was afraid he would get into trouble 
if he began to fly without a license. The 
head of the police consulted his law books, 
wrote to St. Petersburg for a later edition, 
and finally told the inventor that, as the 
law nowhere permits a machine to fly 
through the air, he must decline to estab- 
lish a precedent. 



A new balloon for the exploration of the 
Sahara Desert is about to be made by 
Colonel Debureau, an oflScer of engineers, 
who has devised an ingenious scheme for 
the automatic discharge of water ballast. 
This device will open a safety valve auto- 
matically, when the balloon descends, and 
keep the flying machine u|). The gallant 
oflficer expects to travel a long way close 
to the ground, so as to reach the French 
stations in succession. 

X X X X 

Until a few years ago steel was the 
strongest material for its weight which 
could be obtained, but recent experiments 
with aluminium show that this light metal 
can be made quite as strong as wrought 
iron by the addition of a small percentage 
of magnesium, that the (X)mpound is lighter 
than pure aluminium, and that it has the 
tensile strength and stiff"nt:ss of wrought 
iron. 'J'hus the engineer is put in posse.s- 
sion of a very light and powerful motor 
and a light and strong material, which was 
quite unobtainable a few years ago. 
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balloon. While Santos-Dumont was carry- 
ing out his experiments, a Brazilian deputy, 
Severo, who had closely associated himself 
with aeronautics, and had twenty years pre- 
viously constructed a motor balloon, which 
was destroyed in a strirm at Riu de Janeiro, 
argued that his countryman was not work- 



aeiostat it is impossible to drive the 
balloon horizontally, except by a system of 
guide nipes or movable ballast, and as the 
weight of the ballast must be more or less 
pr<)portionate to the power of the motor 
there is a limit to the driving force in this 
type of balloon. Poor Severo went to Paris 




PRBPARINa FOR TUB ASCENT. 



ing out the problem on practical lines. 
Since .stability is a very necessary factor 
in a nuiti'T ballofm, Severo suggested that 
the only way of preventiTig plunging and 
swaying miivements was to drive the balloon 
from its axis. He held that when the prii- 
pelling merhanisr 



n the autumn of 1901 with his plans for 
1 navigable balloon, which was constructed 
It Vaugirard by M. Lachambre, 

The Construction of the "Pax." 
■ airship differed entirely from any- 



jended from the thing that had been previously constructed. 
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The aerostat itself had a length of 98 feet, 
and a larnest diameter, about two-thirds 
fnim the propeltinf; end, of 39 feet. Its 
capacity was 2,400 cubic metres. The 
halloem was buih on a bambini framewdrk 



rod, which was supported in the centre by 
a lighter standard constructed in the same 
way, H'ith four poles from the keel braced 
diaftonally. From each of the end stan- 
dards horizimtal rods also went to the ends 




PAX," SnOWINQ PROPELLER AND CAR. 



in the fitrm of a trapezoid, of which the 
ba.e» "'instituted the keel. At each end of 
the keel was a standanl romposeil of four 
bamboo poles taperinj; up to the axis of 
the balloon, an<l connected by a horizontal 



of the balloon, and carried bearings for the 
drivinf; shafts. There were two other out- 
side bamboo supports fmrn the ends of the 
keel to the ends of the axis, at the poinls 
where bearings were carried for the pro- 
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pellers. The main vertical standards, the 
horizontal nxls, and the outsitie supports 
forming right ant,'le triangles at each end 
of ihe keel were stron^lv braced diaconally 
with liamboo poles and wire. The keel it- 
self ttius abf.ut half the length of the 
ballcMjii, and was intended to carry several 
passengers, the total load which the balloon 
was expected to raise being nearly 52 cwls. 



pinions on to two vertical shafts, the longer 
one being carried in the end standard. 
Power was transmitted by this long shaft 
to the horizontal shaft at the axis, carrying 
a wing-shaped propeller, which was intended 
to displace the air and thus prevent any 
unequal external pressure from sagging the 
balloon. The shorter shaft drove a pair of 
vertical fans underneath the balloon for 




ANOTHER VIEW IN 



OP THE MOTORS 15 CLEARLY.: SHOWN. 



On ihis fnmewtirk was placeil ihe aerostat 
itself, and a seciicm had to he cut away 
iindenieatli the balloon from its axis to 
allow of the insertion of the frame, so that 
the lower half was practically in two pans. 
The ballmm was propelled by two Buchet 
four-cylinder, water-cooled motors. The 
engines were Ix>lted to light beds of steel 
strip. The one in front de\'eloped i6 h.p., 
and the motorshaft geared by bevelled 



steering. .At the other end of the keel was 
a 24 h.p. motor, geared in exactly the same 
way to a second pair of steering fans and 
to the propeller, which had a diameter of 
neariy twenty feet. The motorshaft alwi 
actuated a small "compensating" propeller, 
that was intended to overcome air resistance 
when tacking. There were thus seven pro- 
pellers and fans, which could all be driven 
separately. 
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The Fatal Trial. 

While the balloon was in course of con- 
struction several well-known aeronauts sug- 
gested to Senor Severo the wisdom of modi- 
fying the design of the machine, as they 
considered that the proximity of the motor 
to the aerostat was a source of danger, and 
it was also p^iinted nut that the open section 



facility, and there was an entire absence of 
any swaying movement. For a long time 
after the balloon was finished Severo was 
unable to make an ascent owinj; to the bad 
weather, Imt finding that the early morn- 
ings were relatively calm, he decided to 
make an attempt on May laih. At (ivy 
oVI<M-k the Iialloon left the shed. Severo 




senOft 5EVERO IN HI3 CAR. 

onfldancs and chttted lightly with 



underneath the balloon was ver)- f.ivourable 
to the accumulation of gas. .Senor Severo, 
however, adhered to his original plan, and 
had entire confidence in the .safely of his 
balloon. The trials carried out on the 
grounds certainly showed that the inventor 
had not miscalculated the stability and easy 
mancBuvring of his machine, for when held 
by rr^s it was steered with the greatest 



looked after the pri>pelUng motor, while 
Sache had charge of the front engine. The 
inventor had intemleti taking up one of his 
friends, hut as it was found that the balloon 
was over-charged, this gentleman hac) to 
stand down at the last moment. .As soon 
as it was released the balloon rose to a 
height oi 1,200 to 1.500 feet. Severo was 
to have gone to Mnulineaux, but the few 
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speciaiors on the grounds, among whom was 
Senora Severe, saw the balloon drift away 
in the oppiisile direction over Paris. The 
propeller was working very intermittently, 
sometimes giving a little headway to the 
ItalliMm, anil then stopping altociether. The 
balloon hail evidenllv become entirely un- 
manageable. It had been up in the air 
ali'iui a quarter of an hnur when a flame 



was found lying across the Avenue du 
Maine. The unfortunate Severo was 
crushed, and the body erf Sache was en- 
tirely carbonised, presenting a horrible 
appearance. Apparently, during the fall the 
tank in fri>nt had exploded, and Sache had 
become enveloped in the burning petrol, 
though iKith of them must have been dead 
before they reached the grounil. As to the 



™ ll 


i :^m^t^ 


W^- ' 




ifl - - PAX».v < 


■ -^'fB'mi"''- ' 


^- 1 , 111 III ii . 











ball. H in 
of fire. 

fell, an 



aBTTINO READY TO 5TART. 
rignthand llgun In thi car \% 3« 



I to issue from the bottom of the 
and then to rise up like a rloud 
The heavy keel and framework 
I at the same time a loud report 
nl. Senora Severo dropped to 
id sen>eless, and the autocars which 
readiness to folUnv the balloon 
adiy through the streets in search 
mforttinate aeronauts. The wreck 



cause of the explosion, it is, of course, ini- 
pi>SRible lo give anything more than the 
merest conjecture, and the most plausible 
evplanation is that the gas escaping during 
its dilation at a high altitude must have 
been ignited by the motor, but precisely in 
what way will, of cour.^e, never be known. 
The peinil tank was apparently exploded 
by the heal. This is not the first catas- 
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trophe with a motor balloon, for on June 
1 2th, 1897, an almost identical accident 
took place at Tempelhof, near Berlin, when 
Dr. Woelfert ascended in a balloon pro- 
pelled by a petrol motor, and when at a 
height of about 2,500 feet there was an ex- 
plosion, and the aeronaut and his assistant 
fell to the ground horribly mutilated and 
black with burns. 

Severo's Sacrifice. 
Senor Severo had devoted his entire for- 
tune to the construction of the " Pax." Had 
the balloon been a success he had intended 
returning to Brazil and raising funds for the 
building of a much larger one, and he con- 
fidently believed that he had solved the 
problem of practical balloon navigation. 



It is by no means certain even that his 
work has terminated with his death, for 
the Government of Brazil has sent an 
engineer to Paris to examine the remains 
of the balloon and report upon the advisa- 
bility of its reconstruction. It may be 
taken for granted, however, that the lesson 
of the " Pax " will not be lost upon balloon 
constructors, who will scarcely attempt to 
incorporate the propelling mechanism in 
the aerostat unless some means be found of 
entirely isolating the motor from the gas. 
It has pointed out the existence of a danger 
which considerably narrows down the possi- 
bilities of motor balloons, and is turning 
attention more in the direction of flying 
machines. 



PART I.— .MAINLY RETROSPECTIVE. 



The Bicycle as an Accessory to True Flight. 

By Sidney H. Hollands and G. Lacy Hillier. 

[All rights reserved.] 

ing considerably in design of apparatus. 
Mr. Lawrence Hargrave, of Sydney, N.S.W., 
has devoted a g(X)d deal of time and pains 
to the sf^aring branch of flight, but in his 
case with original apparatus and methods, 
using his now well-known cellular kites in 
large sizes, making ascents suspended from 
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UCH has already been achieved 
in gliding flight, that is, with 
fixed sustaining surfaces and 
gravity as the only motor, from the pericxl 
of Le Bris's later experiments, carried out 
in 1867 in France, but more particularly of 
recent years by subsequent experimenters. 
Thus Dr. Lilienthal, from 1894-7, may be 
said to have inaugurated a new departure, 
constituting the modem school of gliding 
and soaring flight. The system and appara- 
tus adopted by Lilienthal's inmiediate suc- 
cessor and disciple, the late Percy S. 
Pilcher, in England, were a close imitation 
of those of Lilienthal, while those still in 
course of development by Octave Chanute, 
the brothers Wright, and Charles H. Lam- 
son in America are variants, although differ- 



a series of these arranged tandemwise on 
one line; this, of course, under captive con- 
ditions^ although the line is " paid out " 
as the kites rise, and the passenger is 
hauled aloft borne on the breeze, taking 
careful readings of the prevailing conditions 
meanwhile. 

The latter five experimenters — level- 
headed, practical men and ardent workers 
in this comparatively unexplored field — are 
still devoting time, money, and their best 
energies to this initiatory and important 
branch of aviation. We say "initiatory" 
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advisedly, as these workers are unanimous 
in the opinion — and rightly, we think — that 
motorless gliding or sailing flight should 
precede free flight by motor, and must form 
the prep)aratory or rudimentary course of ex- 
periment as it were, which is indispensable 
to an adequate understanding of the 
phenomena of the latter, and to a mastery 
of its many unlooked-for practical diffi- 
culties. 

As Lilienthal aptly remarked in his cele- 
brated article, " Weshalb ist es so schwierig 
das P'liegen zu erfinden?" ['*Why is it so 
difficult to learn to fly?"] (original transla- 
tion) : ** The method which is to lead to 
practical flight must be capable of develop- 
ment, be Its beginnings ever so primitive, 
and by it we must be afforded an oppor- 
tunity of really skimming through the air, 
by which we may gain exf>erience as to the 
stability of flight, the action of the wind, 
and safe landing, in order — ^by continual de- 
velopment — to gradually approach f>er- 
manent free flight. Perfection cannot be 
forced immediately. . . . Remaining 
in the air without a balloon, and free flight 
in it, are such a new sphere of action that 
it is necessary to yrddually find t>ne*s bear- 
ings in it. . . . There are always new 
phenomena arising, and a single unlucky 
landing suffices to wreck the whole appara- 
tus. . . . The means proposed, and 
put into practice by myself, viz., l)eginning 
with small flights and going on increasing 
them, are known to my readers. If I had 
at once begun by jumping into the air with 
* wing-beats* (motor propulsion), the appara- 
tus would then probably not have landed 
undestroyed. . . . Whichever method 
is pursued, progress can only be hoped for 
when the experiments facilitate an instruc- 
tive observation of a really free flying body, 
for here there are entirely new phenomena 
not met with in other technical spheres." 



Mr. Octave Chanute, of Chicago, speak- 
ing with reference to his air-gliding experi- 
ments — and they have been highly success- 
ful — said : " I am working to secure a 
machine which will be as steady in the air 
as a boat on the water. When I have pro- 
duced an airship with this quality, tJien I 
shall endeavour to fit it with a motor to 
propel it Most inventors in this line have 
sought to find a motor before having a 
ship to sail it in." 

The method adopted to eff'ect free 
gliding flight by the later experimenters — 
viz., Lilienthal, Chanute, and the brothers 
Wright — is, as is now generally known, that 
of taking a preliminar)- run, canyincj the 
apparatus, that is, sustaining surfaces, 
against the prevailing breeze to the brow 
of a hill, and a short distance down the 
slof>e before launching off and becoming 
entirely air-lH)rne, the apparatus then in 
turn carrying the man. The diff'erent 
method pursued by Mr. Lawrence Hargrave 
— and previously described herein — does 
not tend in quite the same direction as 
that of the others, in that — although ver)* 
instructive and interesting — it d(jes not 
afford a means of effecting frte flight, but 
may, however, be said to be paving the way 
to it. 

The system now to be dealt with, and 
advocate*! herein — a system involving the 
bicycle as an accessor)- to true flight or 
aviation — the " gliding '* variety in the fu"st 
stages, would obviously possess certain ad- 
vantages not attendant on the foregoing 
systems. Thus, to mention the most 
obvious : the experimenter, instead of carry- 
ing the apparatus of sustentation while 
laboriou.sly running along on the ground 
against a stiff head-wind — say a ten or 
twelve knot breeze — which is necessarv to 
supplement his own tardy progress, ham- 
pered as he is, and to impart sufficient mo- 
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mentum for the launch off and subsequent 
•* glide" — his weight would be carried by 
the bicycle, not only his own weight, but 
also that of the whole apparatus. In short, 
the rider and intending flier can concen- 
trate his muscular energy on propulsion, 
instead of having to distribute it over pro- 
pulsion plus carrying a considerable total 
load. 

Then, again, with the smooth high speed 
atJtainable on a bicycle, the experimenter 
can be independent of natural winds, that 
is, he can, if he so desire, make trials in 
calm weather, making his own head-wind 
artificially in any direction that may be most 
convenient ; while a very gentle down-grade 
will suffice for the preliminar}' run, if it is 
not even found practicable to get a rise 
fnjm the level on a smooth, straight road 
after a smart spurt, and this is by no means 
improbable, given certain jxjssible condi- 
tions. 

Dr. Benjamin Ward Richardson, writing 
nineteen years ago in Lunymnn^s Magazine 
on " Cycling as an Intellectual Pursuit," in- 
cidentally makes several memorable remarks 
quite apposite to the subject of the present 
article. These far-seeing — ^probably pro- 
phetic — remarks are embcxlied in the two 
follijwing paragraphs, which are quoted en- 
tire : " By the simple machines, bicycles and 
tricycles, we are returning to first principles. 
We are endowing ever}- person who can use 
these machines with a new and inde|)endent 
gift of progression, and to what extent this 
art will pHK^eed in a quarter of a centur}- 
if it makes the same progress that it has 
made in the past twentieth part of a cen- 
tury, he were indeed a bold man who should 
venture to predict. I have already said 
what I now take occasion to repeat — that 
the art of flight will be the practical outcome 
of the grand experiment w^hich is now going 
on ; for, when a machine can be reduced 



in weight to 26 lbs., and when such a 
machine can be propelled on a good track 
twenty miles within the hour by human 
limbs, carrying the man who propels it, 
there are not many removes to the capacity 
of driving wings or air-screws at a sufficient 
rate to afl"ord support to the machine on 
the air. I think that many persons will in- 
deed live to see a partial development, at 
least, of this kind. They will, I mean, see 
constructed a machine which will be partly 
sustained by the air and partly by surface 
of water — of sea, or lake, or river — and 
which will skim over such surface with just 
sufficient friction for steering power, and no 
more. In short, a flying canoe or boat, 
which, elegant as useful, will at one moment 
like a nautilus run with the wind, and at 
another skim the water, independentlv of 
wind, like a sea-bird. 

" As we stand at present, we have, then, 
to recognise two facts : one an accomplished 
fact, namely, that men and women can do 
such remarkable feats in progression that 
they are now the swiftest and most enduring 
of all land animals; and the other a pro- 
mising fact, namely, that men and women 
may soon rival animals of the .sea and of 
the air in the same process. The facts 
sugge.st that the time has come when an 
enquir)' is demanded on the questions 
whether we are now employing what has 
been done to the best of purposes, and 
whether the future outlook is in every sen.se 
satisfactory. It appears to me, as one of 
those who take part in the development of 
a great movement, that the best is not being 
done, and that a new departure is imme- 
diately demanded in order to keep the pro- 
gress of the art of cycling in a proper posi 
tion in respect to its advancement and its 
usefulness." 

In the foregoing remarks Dr. Richardson 
evidently contemplated the application of 
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.■?ome ff)rm of air-propeller — either wings or 
screw — to the bicvclea^ the outset, attendant 
on the first step in its adoption as a means 
of flight ; but as he of course writes only 
as a layman in touching on this application 
of the machine, and, moreover, before 
the era of the gliding flight experimenters 
of recent years, this can be understood and 
duly allowed for. 

However, as hereinbefore stated, we are 
now advocating the use of the bicycle, plus 
suitable sustaining surfaces used in conjunc- 
tion with it, as means of mastering the pre- 
liminary difficulties attendant on free flight, 
being impressed with its peculiar adapta- 
bility to this purpose. 

With a view to attaining a minimum f>f 
weight, and a maximum of simplicity of 
apparatus in the initiatory stage, we pro- 
pose the use of the simple racing safety 
bicycle, propelled in the ordinary* way by 
its rider. When this stage has been passed 
through satisfactorily, and when the experi- 
menter feels himself to be intimately ac- 
quainted with the behaviour and manage- 
ment of his apparatus under all conditicms 
likely to be encountered on trial, it will then 
be in ortler to consider the application of 
a motor other than man power. The exist- 
ing types of motor l)icycle, moreover, are 
scarcely atlapted for this special application 
— that is, as regards the met^hanism for trans- 
mission of the power. A modification — and 
an important one — will need to be effected 
in this feature, due to the fact that sus- 
tained flight will then be aimed at, which 
is not contemplated in the earlier .stage of 
experiment. 

When the motor bicycle comes to be em- 
ployed as the nucleus, as it were, of an aerial 
machine, its motor must be so designed and 
connected as to concentrate its power, 
when air borne, on air-propelling media. 

(To he continued.) 



An Early Flying Machine. 

The art of ballooning is actually little 
more than a hundred years old, but it is 
worth while quoting a description of a 
Brazilian flying machine which was con- 
structed early in the eighteenth century. 
The ship was scallop-wise at both ends, 
and had sails which turned as they were 
directed. There were two wings to keep 
it upright, and a rudder to govern it. In 
the body, at each end, were a pair of 
bellows to be blown when there was no 
wind, and two globes of metal to cover 
two loadstones to draw the ship after them. 
The body was of thin iron plates, covered 
in straw mats, for ten or twelve men 
besides the constructor. Above the body 
was a network of iron wire, on which were 
fastened large amber beads, " which, by 
secret operation, would help to keep the 
ship aloft ; also by the sun's heat the mats 
that lined the ship would be drawn to the 
amber beads." It is difficult to see why 
the monk who invented this extraordinarv 
machine should have been put to death as 
a sorcerer. If it had managed to move 
about in the air, there would have been 
more justice in the sentence which wa-^ 
carried out. 

Major Baden F. S. Baden-Pf)well, of the 
Scots Guards, is forty-two years of age. 
He is a younger brother of the defender 
of Mafeking, arvd, like him, has done use- 
ful work in the recent war, having been 
in a number of the earlier engagements. 
He is the inventor of the man-lifting kite, 
and has made manv ascents bv that kind 
of flying machine. The present British 
war balloon also owes a good deal to his 
experiments, and he was for some years 
president of the Aeronautical Society. 
Another invention of his is the tripartite 
bicycle. 
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Dr. Barton's Airship. 



AT the Aeronautical Institute and Club 
meeting on Friday, April 4th, a 
paper was read by Dr. Barton, in 
which he described his airship. He said : 
After experimenting iner nineteen years, 
that is, from November, 1883, with a navig- 
able balloon similar in ever;- respect to that 
of Sintos-Dumimt's at the present lime, I 



was danger of its tilting if the balloon was 
improperly filled, in which case the pro- 
peller would come in contact with the rudder 
or suspeniling lines, and so break up the 
whole machine. Thirdly, that the siis- 
pended weight of the trail rope was a source 
of dant;er, as it was liable to catch on oh 
jects on the gnmnd. 




DR. F. A. BARTON. 



th. 



in to try aerodomes on machines 
composeil entirely of aeroplanes. The 
first series of experiments proved that the 
clgar-shapefl balloon could be steered 
horizontally, but that it had the fi)llowing 
drawbacks: First, that it could not be 
steered forward without letting out gas, and 
therefore ballast, which greatly curtailed the 
usefulness of the balloon, inasmuch as its 
time in the air was limited. Secondly, there 



In regard to the second series of experi- 
ments — that is, on aeroplanes. These are 
ideal machines, for which we are all search- 
inj;, because they are capable of verv' rapid 
tran.sit through the air. The chief draw- 
back is their fjreat want of stability and the 
danger if anything should happen to the 
motors to stop the propulsive power. 

In 1898 I combined the two methods by 
interposing an aeroplane system between the 
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nar and a t-igar-shaped balloon. On this can re{;ulate the amount of f;as in each 

aeroplane frame I have arranjied a series romparimeiit. 

of multiple aeroplanes, and from the e\- A chemise rovcrinf,' is used, in the edge 

perimenls i have made with models at of whirh are sewn thin strips of bamboo, 

difTerent limes 1 have had most salisfartory bound lojjBther so as to form one long sus- 

resulis, pendinfi rod, to which are attached the 

The liailoon whirh I am almut to build rords which run down to the aeroplane 

by the order of the War Office can be put frames. 

to the following uses: For militarj- scouting. The advanta^jes of this chemise are that 

reconnoitring, suneying to prevent am- ii gives almost a double .skin to the balloon, 

bushes, to locate enemy's posiiiim by night, ])revenling leakage to a great extent. The 

to prevent night surprises, etc., and, with balloon, being punctured, say, by a bullet, 




MODEL OF DR. BARTON'S AIRSHIP. 



larg 



machin 



156.0. 



back wounded. The ball.K.u is 
long, of Japanese silk. The 
iliameter is 41 feet ; greatest diat 
fiflh fn.m the bows. It contain 
cubic feet ; the interior balloonet holds 
ij.ooo cubic feet of air. or net capacity 
144.000 cubic feet, or a lifting effect of 
10,080 lbs. It is divided into three com- 
partments — fore and aft tapering ends and 
ceiitral — with valve connections. There is 
A i^tcrftt cirtitrivancfl by which the 



nd take coutracls owing to loss of gas. and thus the 
80 feet holfs in the balloon fabric and chemise no 
3\imum longer tallv, and, consequently, the balloon 
ler two- can be said lo be self-sealing. The aero 
plane frame will lie iioleet long, and com- 
posed of tubular steel, .\ttached to this 
aeroplane frame will be three sets of treble 
horizontal aeroplanes, fixed upon the 
anterior transverse bar, but movable up 
and down on the posterior, in an arc, the 
centre of which is posterior to the anterior 
transverse bar. These, when perfectly hori- 
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zonlal, will form aeroplanes with no friction 
practically. When raised or lowered they 
form aenicunes. The total surface of the 
aeroplanes amounts to 1,944 square feet; 
they are each 13 feet long and 18 feet wide, 
and composed of oil silk. 




wind blowing at a speed erf twent}' miles an 
hour will nive a lifting power of 2 lbs. to 
the square foot ; even allowing % lb. to the 
square foot, the surfaces as arranged will 
provide a depressing effect (if required) of 
97» lbs,, which is equivalent to letting ou' 
14,000 cubic feet of gas. 

The propellers are six in 
number ; three on each side 
in different planes. They are 
two-bladed and trebled, and 
arrange<l on the " Mangon ' 
type. Kach pair of propellers 
is worked by a 45 h.p, Hiirhec 
petroleum engine. 

The water balance arrange 
mcnts arc simple, and liltely 
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HER VIEW OF THE MODEL. 



The pi J 
requires no rlescri 
itsartioi, with the rudder of 

Ref;ardinglhew"rkofthehi 
planes, Mr. Walker has found by experi- 
ment that the aeroplanes fixed against a 



■ertical aeniplane or nidder 
iption, as it is identical in 

hip. 



work, which arrangements will 

make it quite impossible for 

the balloon car to come in 

contact with ihe propellers, 

which othenvise there might he a chance of 

their doing when the ballnon comes to earth. 

Two hundred anil sixteen gallons of petrol 

are carried in thirty-six tanks, arrangeil 

along the side, and it is calculated they will 

provide jxiwer to allow the balloon to make 
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a journey of twenty-four hours' duration, 
or a distance in calm weather of from 
London to Edinburgh. 

In the debate following, Mr. E. T. Gratzes 
enquired whether Dr. Barton had taken into 
his calculations the chances of coming down 
into the water. 

Mr. C. H. M. A. Alderson did not think 
the system of tripling the propeller blades 
would prove to be advantageous. He ad- 



vocated the simple double-bladed propeller, 
and described experiments. 

Mr. H. E. Holtorp considered that the 
design of framework of balloon did not lend 
itself to safe landing. In his opinion it 
should be strengthened at the base. 

Mr. R. McXair expressed himself as very 
much in favour of the whole design as ex- 
hibited in the nuKlel before the meeting, 
and of which we give two illustrations. 



Walker^s Equilibrium Regulator. 



MR. FRED] 
of Oxford, 



FREDERICK WALKER, 
has designed an auto- 
matic and anticipatory equili- 
brium regulator for preser\'ing the stability 
of electrically-driven airships. This regu- 
lator is shown in front elevation and section 
below. It consists of an insulating case 
divided into two compartments, each 
having a heavy bronze roller, rolling by 
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gravity over contact surfaces. The back 
strips are connected to the main lead, and 
are higher than the other strips, so as to 
engage with an annular groove in each 
roller to guide it. The other strips are 
connected to the terminals of a rheostat, 
which is cut out of both branch motor cir- 
cuits when the airship is level transversely. 



The twin screw-propellers rotate under 
triple aerocurves, and the action of the 
regulator is to diminish the speed of the 
motor on the lowest side by putting resist- 
ance in. The longitudinal equilibrium is con- 
trolled by a similar regulator set fore and 
aft. This acts by reversing a small electro 
motor, which alters the angle of a long tube 
centrally pivoted, containing about 60 lbs. 
of mercur}'. This regulator is specially de- 
signe<l for the new airship " Spezia," which 
is being built to the order of M. Panuzzi, 
and is the second British airship in con- 
struction, and the first to be driven by 
electricity. The power plant is designed 
by Mr. Frederick Walker. 



A New Motor. 

Mr. William Kde, who recently landed in 
this country from America, has designed a 
new motor for the propulsion of aerial 
machines. It is an application of existing 
principles in a very simple and light form. 
A 25 h.p. motor built on his design will not 
weigh more than 30 lbs. or less than 1% 
lbs. per horse-power. Aluminium is largely 
used in its construction, and it possesses two 
light steel cylinders, which give ** a double 
explosion." Interesting, but vague. 
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Motor Ayiatiofi of To-day and of Recent Years. 
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By SIDNEY H. HOLLANDS. 

{Continued from page 6t.) 



On Aerial Stability. 

The condition of stability in all air-borne 
vehicles is sufficiently important to warrant 
a separate article being devoted to it, more 
particularly as it is not gerkerally given due 
consideration and provision in the design- 
ing and construction of aerial apparatus. 

The absence of even a moilerate degree 
of stability has accounted for numerous 
failures and some fatalities in otherwise pro- 
mising experimental machines, and there- 
fore the attainment (equipoise) is a great 
desideratum in all schemes of aviation. 

The attainment of this verv essential 
quality has been a remarkably harrl nut to 
crack, more particularly as longitudinal and 
transverse instability have had to be 
battled with separately and conquered by 
different means. 

Dr. Lilienthal trulv remarked in his 
article previously quoted, that " stable free 
flight, in spite of the irregularities of the 
wind, and safe lamling are fa(*tors about 
whi(^h we have very little pra(*tical exi)eri- 
ence, but of which the practice of technical 
flight consists, but this circumstance by no 
means renders the complete solution of the 
problem impossible, but only the more 
difficult." The foregoing was written in 
1894. 

Mr. Chanute wrote in 1890: "The 
problem of the maintenance of the equili- 
brium is now, in my judgment, the most 
imi>ortant and difticult of those remaining 
to be solved." The remarks of the fore- 
going authorities are apposite and note- 
worthy, but in both cases they were written 



some years ago — seven and eleven years 
ago respectively. Now we have certainly 
learned and achieved something in aerial 
stability sin(^ then, having now the ver}* 
valuable means to that end devised and 
practically experimented with by Prof. 
Langley and by Mr. Lawrence Hargrave. 
The latter gentleman has paid very parti- 
cular attention to this vital question, and in 
his "cellular kite" sy.stem he has happily 
applied a very effi( ient principle, and 
contributed a verv valuable means to 
the attainment of stabilitv in air-borne 
vehicles. 

The general form of the Hargrave " cellu- 
lar kite" is probably no.v known to many 
readers as the " box kite " — its simplest 
form (see illustrations). The compound 
forms, however, of which Mr. Hargrave has 
designed and tried a con.siderable variety 
(see illustrations), consist of two sets or 
groups of parallel and adjoining open cells, 
generally of rectangular form, each separate 
and detac^hed set constituting a sort of deep 
chequered grating. These two sets of cells 
or frames are fixed at opposite ends of and 
at right angles to a light bar or stick, which 
separates them rather widely, to which 
stick the string is attac^hed near the middle. 
In the simple " box kite " four parallel 
sticks connect the two single cells at ends. 

The extraordinary degree of stability in- 
herent in this svstem is secmin^lv mainlv 
due to the two sets of cells being detached 
and spaced .some distance ai)art in parallel 
planes, but rigidly (M)nnected, the con- 
necting stick or sticks lying almost hori- 
zontally when the kite is '* flying. ' 
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Mr. Hargrave claims for this system, and 
doubtless with good reason, " perfect 
stability " and " wide limits for the distribu- 
tion of weights," both of whirh are very 
desirable qualities. It is the adequate pro- 
vision for longitudinal stability that is the 
more difficult and that gives the greater 



closed between vertical side planes of equal 
depth longitudinally) at each end of the 

To some extent Mr. H.irgrave's system 
provides transverse as well as longitudinal 
stability, but for large, practicable aerial 
machines carrying distributed weight olhei 




DIFFhKENT TYPES OF HABORAVE-S CELLULAK KITES. 



trouble, that is, to counterai'l the temlency 
10 pitch and loss, with perhaps tinally a 
back somersault. It is this most perilous 
tendency that Mr. Margrave's "cellular 
kite " system, or analogous systems of lie- 
tached sustaining surface, so admirably 
counteract. In an aerial machine this evil 
apparently could be cured by erecting one 
of these cellular frames (really a set of 
superposed planes bounded by and en- 



provisiim (des.-ril>ed later on) wili be madt 
for transverse stability. 

Tn the large Maxim machine longitudinal 
stability was to be attained by arranging 
to tilt or swing the fore and aft horizontal 
ru<lder planes at opjiosite angles to the 
main aeroplane, so that when thus lilted 
and the machine pitching the rudder plane 
at the depressed end of the ma<'hine would 
for the lime have the greater sustaining 
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and checking effect. This arrangement, 
however, did not provide aulomatie 
stability, and the latter condition is im- 
perative. 

It is true that Mr. Maxim designed and 
purposed using some ingeniously-devised 
apparatus, comprising a gyroscopically- 
controlled - relay - fluid - pressure auxiliary 
motor (a long-stroke steam cylinder with 
direct connection) oi>eraled through a 
" relay," by a g>TOscope that was driven by 
a small steam turbine, and intended to 
work the horizontal rudders automatically. 

This apparatus was far more complex 
than is admissible in any really reliable 
self-righting system. 

It may be laid down as a general prin- 
ciple that no system or appliance to render 



main aeroplane and the sides of the plat- 
form below at an upward and outward 
angle (see illustration). These were better 



r**^. 



<S^ 




MachlH-RMl Typ*. 



than the longitudinal provision, in that they 
were permanently fixed, but probably 
would, however, have been found inade- 
quate in free flight owing to position and 
being disproportionately narrow in relation 
to main aeroplane. 

C. B. Mansfield, M.A., in his book 
"Aerial Navigation" (1877), advocates the 




SOME MORE FORMA OP HARQRAVE'S CELLULAR KITES. 



an aerial machine automatically stable must 
ini'olve any moving parts, but must consist 
in a suitable formation and arrangement 
of the fi-red susiaining surfaces. 

With a view to transverse stability or 
counteraction of the rolling tendency, the 
Maxim machine was fitted with transversely- 
inclined and sujyerposed wing planes on 
each side, springing from the sides of the 



use of a small pendulum, which releases 
alternately two sets of wound-up spring- 
driven mechanism (or other stored energy), 
shifting a movable weight in ihe car in the 
required direction to restore the balance 
of the vehicle when it began to either pitch 
or roll, the appliance being of the nature 
of a ■' relay." 

A modification of the last-named system 
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has since been advocated by Thomas Moy, 
his pendulum being inverted, though it is 
not clear what advantage would be gained 
by that. 

These systems, though ingeniously con- 
ceived, are really inadmissible, being even 
impracticable as a trustworthy provision for 
the same reason as that of Maxim and all 
analogous systems involving shifting weights 
or other moving parts. 

It will doubtless be urged by some that 
in the recent Santos-Dumont " air-ship " 
evolutions moving weights were success- 
fully used in the " car " (or its equivalent 
lattice girder). In anticipation of such 
argument, I will content myself with re- 
marking that I am treating of true flying 
vehicles, the inevitable and ultimate gravity 
systems only, and recognise no form (jf 
balloon as a " flyng machine." 

Lancaster in his '' sailing effi- 
gies used an adjustable pen<lulum, 
as did also Hargrave in his '* as- 
pirating" moilel, to impart sta- 
bilitv, but these when once ad- 
justed to the true position (found 
by repeated trial) were then fixefl 
so permanently. (See illustration.s.) 

Prof. Langley's " Aerodrome *' 
presents an ideal system of stabilty, as prac- 
tical results have, moreover, abundantly 



stabilitv, and we have those surfaces set 
and fixed at a '* diedral " angle (each at an 
angle of 75° with the vertical centre line 
transversely), giving efficient provision for 
transverse stabilitv. It is automatic and in- 
variable in both directions with extreme 
simplicity. 

The author may perhaps be excused 
alluding here to a system of sustaining sur- 
faces of his own, designed with a special 
view to stability. Although on analogous 
lines to those of Prof. Langley, it was 
designed by him long before the " Aero- 
drome " was produced or description of 
any of Prof. Langley's apparatus published. 

The system alluded to is that involving 
an arrangement of " stepped " and trans- 
versely sloped aerocurve sustaining surfaces 
(see illustration), for which the author 





ProfcMor Langley's ''Aerodrome** -Second Success- 
ful Type. 



proved (see illustration in previous issue). 
There we have the fixed-wing .sustaining 
surfaces detached longitudinally (with a 
suitable interspace) for longitudinal 

(To ht conHnued,) 



Duplex arrangement of 5TBPPED Aerocurves. 

Either wing or screw propulsion may be used, and the 
number of steps is not restricted to three (the writer 
claims entire originality for this system). 

claims si)e<Mally good sustentation (for a 
given .surface) as well as stability. 

Drzewicki, a Russian engineer and a 
good authority, said : " The law of longitu- 
dinal .stability consists in placing the centre 
of gravity of the whole apparatus vtTtically 
below the centre of pressure (of sustaining 
surface) due to the angle of flight, and al.so 
that these two (\Mitres of gravity and pres- 
sure respectively must be but a ver)* short 
distance apart in order to prevent ost illa- 
tion." It is questionable, however, whether 
this law is applicable to other than very 
acute angles of the su.staining surface with 
the plane of motion. 
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International Commission on Aeronautics^ 



AT the meeting of the Aeronautical 
Institute and Club on June 6th, Mr. 
James F. Carter, A.I.E.E., of Bath, 
who represented the Institute, presented the 
following report of his visit to the Inter- 
national Commission on Aeronautics and 
Meteorology, which was held at Berlin from 
May 19th to 25th, and which was opened 
in the Imperial Reichstag by H.R.H. 
Prince Frederick Henr)' of Prussia, who 
represented the Kmperor : 

Professor Hergesell occupied the chair, 
and amongst the delegates present were 
Messrs. Cailetet (Paris), H. Kusteznow 
(St. Petersburg), Pallazzo (Rome), Rolch 
(Boston), Rycatschew (St. Petersburg), 
Valentin (Vienna), El)ert (Munich), 
Tieserenc de Bort (Paris), Schotter 
(Vienna), Alexander (England), Koppen 
(Haml)urg), Bruce (London), De Fonville 
(Paris), Vives y Vich (Madrid), Assman 
(Berlin), Berson (Berlin), Linke (Potsdam), 
Suring (Berlin), Von Berzold (Berlin), 
Hinterstoisse (Austria), Trollope (England), 
Covanco (Russia), Borgatli (Italy), Unge 
(Sweden), Kowano (Japan), Emden 
(Munich), Kress (Vienna), Hofman (Berlin), 
and Hutchinson (Cambridge). Besides 
s(ime of the principal scientists and savants 
of the civilised world. 

On May 20th a dTscussion took place on 
the landing of balloons in a foreign 
countrv, and on the necessitv for the estal>- 
lishment of rules and regulations in regard 
to the same, and also in regard to the find- 
ing of hilinn sondes and apparatus land- 
ing in another countr>'. The publication of 
the official organ of the commission was 
also discussed. 

On May 21st (morning) General Rycats- 
rhew read a paper on " Preliminary results 



of obser\'ations made in Russia with kites, 
ballon sttn^les^ and manned balloons with- 
in the last five years." M. Tieserenc de 
Bort a paper " On the decrease of tempera- 
ture in the higher regions, from records of 
258 hilhtn sondes^ having gone al>ove 
eleven kilometres high." Herr Pallazzo 
(Rome) papers on "The part taken by the 
Italians in the scientific investigations of 
the upper atmosphere" and "The fitting 
out of the new observatory for physics of 
the atmosphere on Monte Poro." M. Violle 
(Paris) pai)er " On the solar radiaticm and 
its measurement in a balloon." H. Von 
Berzold (Berlin) "On the stratification of 
the atmosphere." In the afternoon papers 
were als(j read by Professor Assman (Ber- 
lin) "On the employment of rubber bal- 
UK)ns"; M. Tieserenc de Bort (Paris) "On 
the isolation of the thermometer in self- 
registering instalments"; H. Valentin 
(Vienna) " On the sluggishness of the cur\-e 
of the thermometer in self-registering instru- 
ments"; H. Hergesell (Strasburg) " On the 
application of a special sensitive thermo- 
meter and its results": Vives v Vich 
(Madrid) "Description of a statoscope of 
M. Le Capilan Royas"; Mr. Alexander 
(Bath, England) "On steering flying 
machines or navigable balloons by Hertzian 
waves " ; Mr. E. S. Bnice (London) " Me- 
tearo j)arachute." 

On May 22nd a visit wa.s paid to the 
aeronautic observatory outside Berlin. 
Three of the indiaruhber Jxillon .vnuha 
were sent away with instruments for regis- 
tering the barometric pressure, humidity, 
temperature, etc. The great advantage of 
this type is that the ball(K»n is filled with 
hydrogen and the mouth sealed ; it is then 
capable of expanding to three times its 
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diameter. A thinner piece of rubber is in- 
serted in the top, which bursts, and so lets 
the gas out j;radually. These frequently 
reach a height of from twelve to fourteen 
miles. The arrangements for kite flying 
at the obser\'at<)r}' are very complete. A 
lofty tower is used. The kites are first 
flown from a small winch on the ground, 
and then the wire is taken bv a tra\'eller 
to the top of the tower and connected to the 
winding engine at the base by suitable fair- 
leads, and also runs through a dynamo- 
meter, which gives at any time the null. 
It is then passed several times over large 
grooved pulleys, and then to the drum of 
the engine. Five or six miles of wire are 
frequently used. A ver)- interesting event 
happened during the afternoon. Two box 
kites were being flown side by side, and 
probably one mile vertical, one wire being 
used, and the two kites joined to it by their 
own hempen strings. The weather was 
rather dull. Suddenlv one kite was seen 
to fall, and on recovery it was found that 
the string was completely burnt through. 
The kite must have accumulate<l a large 
charge of electricity on its surface, and not 
being able to discharge but through the 
string, pr(>l)al)ly found a dr}- part of much 
higher resistance in its passage to earth, 
and so burnt it. When wire is use<l it is 
advisable to earth the home end, or very 
serious shocks may be experienced. 

In the afternoon (May 22nd) Mr. Rotch 
(Boston, U.S.A.) read a paper on " Fathom- 
ing the atmosphere over the o<'ean," and H. 
Benson (Berlin) a pai)er ** Concerning a plan 
of a meteorological kite exjxfdition to sub- 
tropical and tropical regions." The govern- 
ments of suitable regions are, it is under- 
stood, to be approached with this object in 
view, and ver}- useful and interesting results 
are anticipated. H. Koppen (Hamburg) read 
a paper on " Kite experiments in Hamburg ; " 



H. Kusteznow (St. Petersburg) "On an 
apparatus for registering the pressure of the 
wind carried on kites;" Tieserenc de Bort 
(Paris) "On the utility of frequent aerial 
sounding, with first results of same, carried 
out at Trapi>es." This gentleman, at his 
private ol)ser\'atory outside Paris, sends 
away a large number of ballon sondes with 
registering instruments, and also conducts 
a large number of kite experiments. Prof. 
Hergesell paper on " Kite stations on moun- 
tains;" Mr. Bruce "On the international 
kite competition which is to take place 
under the auspices of the Aeronautical 
Societv of Great Britain." 

On May 23rd the members of the com- 
mission visited the German militar)' bal- 
looning establishment, and were shown over 
what is probably the finest establishment 
of the sort in the world. The officers' and 
men\s quarters were inspected, and the 
visitors seemed much struck with the in- 
telligent manner in which everj'thing is 
arranged for their comfort The large 
balloon hall or shed was next visited. This 
immense building, alxmt 100 metres long 
by 24 wide and 20 high, is capable of hold- 
ing several large balloons completely in- 
flated and ready for flight. The immense 
doors can be opened by one man in a very 
short time, and the detachment marched 
out and the free balloons sent off in a few 
minutes. Three free balloons of about 
eight hundred metres capacity were sent 
away during the day, carrying three to five 
passengers. The last balloon, which was 
in the air for several hours, and travelled 
about fifty miles, contained gentlemen of five 
nationalities. In the German military free 
balloons there is a very small valve ; no 
anchor is used. A portion of one of the gores 
at its upper part is stuck with cement to the 
inside of the balloon, and its upper part 
fitted with a becket, to which is attached 
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the valve ar tearing line. A trail rope is 
used ; on nearing the ground in a suitable 
place the line is pulled and the strip torn 
off, and the gas is very soon gone. The 
advantages of this form of getting rid of 
the gas need not be remarked on, except 
to say it is ver)' quick. The sending up of 
1 captive or kite ball(K)n was very 
instnictive and interesting. The waggons 
were galloped on to the field, the ball(K>n 
unpacked, openeci out, charged, sent up five 
hundred feet, and a telephonic message re- 
ceived in less than fifteen minutes, which, 
considering that the capacity of the balloon 
was about eight hundred cubic metres of 
hydrogen, was a ver}' smart performance. 
The captive was then disconnected from 
the winding waggon, and the detac^hment 
marche(i away with it as if retiring. Signal 
balloons were also sent up. The elei'tric 
light and power station is on the premises ; 
also pumping arrangements for taking 
hydrogen from one balloon to another. The 
photographic arrangements are ver}- com- 
plete, and ever\thing is brought to a high 
state of efficiency. The entertainment of 
the members of the (Commission by the offi- 
cers of the balloon battalion was hospitality 
itself. 

On May 23rd (afternoon) M. Cailetet 
(Paris) read a paj)er " On an apparatus for 
breathing oxygen at high altitudes;" H. 
Suring (Berlin) a paper "Concerning the 
high journey of 31st July, when a height of 
10,000 metres was reached by Messrs. Per- 
son and Suring, of Berlin;" H. Von 
Schotter (Vienna) "Concerning the physio- 
logy of high l)alloon ascents." 

May 24th. H. Ebert (Munich) a paper 
" On the direct measurement of electricitv 
in the atmosphere from a free balloon." H. 
Linke (Potsdam) on the same subject. 

On Sunday a visit was paid to the 
(loveinment observatory at Potsdam, which 



is comparatively new and up to date. 
Among the many things of interest was 
shown a siesmic record, taken at Potsdam 
at the time of the eruption at St. Pierre, in 
the West Indies. 

In conckhsion Mr. Carter said: "I can- 
not speak too highly of the hospitable 
manner in which we were treated by the 
German people — ^military, official, and 
private ; and also of the magnitude of the 
work l)eing carrie(i out bv the International 
(Commission on Aeronautics and Me- 
teorology." 

The President (Dr. Barton) proposed a 
vote of thanks to Mr. Carter for his inter- 
esting reix)rt, and in regard to the landing 
of l>al loons in foreign countries he said it 
was abominable the wav in which aeronauts 
were treated by the police in foreign 
countries. They were arrested, and all 
their papers and photographs were des- 
troyed. In Russia it was very bad indeed, 
and he hoped g(K)d results would follow the 
deliberations of the Commission. 

Mr. Field seconded the vote of thanks, 
and it was carried unanimouslv. 



A Balloon in a Whirlwind. 

Two aeronauts, Lieutenant Hildebrande 
and Professor Mieter, who recentlv made a 
balloon a.scent from Rheineckendorf, met 
with a terrible adventure. Their ballix)n 
was carried upward l)y a current in a low- 
lying storm cloud, and it was then buffeted 
about. The occupants had to hold on to 
the basket, for it was several times whirled 
up into the air higher than the lower part 
of the balloon. Added to this there came 
rain, snow, and hail. The gas, meanwhile, 
was rapidly leaving the balloon. The bal- 
loon began to fall at the rate of at least 
thirty feet a second from a height of 6,000 
feet, but, fortunately, the aeronauts were 
saved through their balloon falling upon a 
thick growth of brushwood. 
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A'l the Randagh Cluh on Saiiir.lay. 
May 31 St, nil It-ss than three 
))alli)ons — tile '■ C.ruiihic-," i-apa- 
rity 45,000 ruliir feut, heliitijjing to 
Nfr. Frank llutler ; the " Vivienne,'" 
rjipai-ity .Vi.ooo I'uliic- feel, the lirn- 
peny ..f Mr. Leslie Huckiiall i ami ti.e 
" Shropshire." c-ajarily .Vt-"^"" ciiliii: feel. 



y. rf.ll<..-k. while in Mr. Tliirknall's balloon 
were Mr. Leslie Burkiiall an.l S. Spencer. 
Mr. Hiiiler's hamisome aerostat was away 
sharp to time (,i-,io), and rising rapidly 
iiliove tile trees, I'lok a nnrth-westerlj 
dirertion. The " Vivienne " folli.wed some 
ten minutes later, Imt ke|>t a few more 
jHiints to the westward, anil after aljoul 




MAKINO KEADY AT THE (1RUUM>5 ADJOIMNQ THE RANELAQH CLUB. 



owned liy Sir Viiuent or Ktnnett- Harrington 


half an himr appeared to hav 


risen to 


— ascended from ilie pieturesriue grounils 


great beight in the mirlh west 


tn heavens 


of the Kanelauli Cliil. ai Barnes Kims, v 


Mr. Hiicknall was ipilekly foil 


wed l.y th 


the deliifhi of a luimermis aiid fashionable 


■■ Shropshire," which appeare 


t., sail 


assemblage. Sir Vinrent wa.s accompanied 


middle coiLrst- jjelwern the 


two, rathe 


by v. Spencer and Mr. S, I'. Edge, who 


followiiig d,e -Craphi.-," Afi 


r de!it;htfi 


was making liis maiden ascent, Mr. liutler 


cruise-^, the " Shropshire " il 


■scen.led 1 


having the cumpany "f that skilled aiito- 


(JodingloLi. near liicester, the 


■■Craphic 


moliiliste and intrepid aeronaiiiiste. Miss 


(H-Jiich made the longest High 


) near Lve 


Vera liutler, Mr. Jno. Holder, and Mr. C, 


sham, ami the "Viviemie'' nea 


r Warwi.k. 
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M. Santos-Dnmont^s Aitshkp^ 



A TOTALLY unexi)ected mishap to the 
balloon of the airship in which M. 
Santos-Dumont had arranged to 
make ascents from the Crystal Palace 
Grounds early in June prevented the young 
Brazilian from carrying out his demonstra- 
tions. The aerial machine had been exhi- 
bited at the Crystal Palace, where it was 
viewed by thousands of people. In fact, 
Englishmen have, like the French, caught 
the aeronautical fever, and M. Santos- 
Dumont's proposed experiments have 
created the liveliest interest. A commo- 
dious shed having been erected in the 
grounds, the balloon was removed by com- 
petent hands to the new quarters, where it 
remained in charge of M. Santos-Dumont's 
two assistants until the aeronaut came to 
inspect it. Alas! when Dumont did arrive 
he discovered several serious rents in the 
skin of the balloon. He was terribly dis- 
tressed at the discovery, and in his excite- 
ment he attributed the damage as the work 
of some malicious persons. Subsequent 
expert inquir)', however, has discredited 
this, and it is thought that the slits were 
probably caused by the clumsy manner in 
which the skin was folded and packed, and 
it is not unlikely that the material had from 
various causes deteriorated. 



The Army Balloon authorities are also 
inclined to the view that the silk had 
perished, and it was further suggested that 
the deterioration had been caused by the 
immersion of the balloon in the Bay of 
Monaco, by its inflation with atmospheric 
air after hydrogen had been used, and by 
the heat from the glass of the Crystal Palace 
roof, near which it had been hanging. It 
is satisfactory to know that the authorities 
and M. Santos-Dumont himself have now 
abandoned the idea that the injury was wil- 
fully done ; and in view of the opinion that 
the silk had " perished," and of the terrible 
results of a mishap which might have been 
caused by defective material, it cannot be 
said that the accident is an unfortunate one. 

M. Santos-Dumont has indefinitely aban- 
doned his airship flights in England, and 
left recently for Paris to superintend the 
building of his new ship, which is to replace 
the one destroyed at the Crystal Palace. 
There is a possibility that M. Santos- 
Dumont will fly in this country next summer, 
and the shed which has been built at the 
Crystal Palace for his destroyed ship will 
remain for his use should he require it. 
M. Santos-Dumont will return to London to 
witness the Coronation, after which he sails 
for America. 



Mr. James Glaisher, the famous meteoro- 
logist and aeronaut, celebrated his ninety- 
third birthday in April. In one of his 
twenty-eight scientific balloon ascents, in 
which he was accompanied by Mr. Cox- 
well, the extraordinary height of over seven 
miles was attained. Mr. Glaisher founded 
the Royal Meteorological Society in 1850. 



Mr. F. R. Simms's flying machine 
comprises a velocipede frame, carrying a 
motor in the usual position, but geared 
to propellers carried at the end of a shaft 
at the back of the frame. A series of 
aeroplanes are supported above the cycle 
by rods and ties, the ties being utilised 
to control the angle of the aeroplane. 
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THB SANTOS-DUMONT AIRSHIP. 




Tk* shdl wblch wu erected at Uie Cryital Palac« lor 5aB(o>-DBmDiit'a alrihlp ]uat prior to the ■ccldent 
rclerrod lo on Ih* oppo*ltc pate. The motor und keel belonslnc to the balloon will be ootlccd Id 
the foreground. 
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Successful Experimeftls. A Strange Incident. 

A mi.st siir'.-,.ssliil si-rii-s of i-viM-rinii-i]ls 'I'Ik- ii,-«- n;ivij;;i|.le l.aDccm roj I strutted 

has jiisl l»-t-ii <-i.rvlu.i.r.l ni T.ml.m, wiili l.y MM. Lawajjne aii.lThibaul. with which 

a view "f Ii-siiiif; llie i-ffi<-jiry of Ii.illo.ins t-\p.Tiiiifms haw liecn marli- in I'aris, is 

lr)r I'H-aiiny tliL- whtfrt-iihrmts '.f >uliniaritie:<. pr<>i)<-llL'il liy a mcitnr of 30 h.p. The 

Th.- oDt'-oiiie is 'listiiii'tly to ilic :iiKamaj;i' liiillunn iisi-lf is hvlt eif-hty fL-et in length. 

»\' thi- liall'ioii, ihr atTimuuis in cvrry in On im-.- iM-rasion ii liyMnriiU-r, i-onsiikTJng 

stani-f MiiTi-filint; in ilrl.-ctiiig thr suli- thf Hoatlu-r tm> dangiTnus f.ira trial ascent, 

niarin.-s and lek-ithunini,' ilu- iliscuv.ry m cm \\u- •■••u\ •>[ thf .si-aiu- valve, with 

the .ieslniycr 1.. Hlii.-li ilif l.all.H.n was the mI.ji-cI i.f lilit-ratinj; the gas. One <.f 

painlfil hilhi-rl'ia M-agrrt-n. They :irf nun a;!fni|Hiil In sHip the ilt-llalinn, when a 

I,, he [.ainlci olh.-r .-..Ir.urs in ..nl.T In -ii>I Mni.k ihe |.all<"in. llie curds l.r.ike. 

awcrlain wlii.-h cluiir ren'le^^ ihcni k-asi aci.l it soarL-d alutl. (juickiy di^a[.I>ea^in^ 

visihlr lr..ni the l.all.n.ns. ainoi.g the .-hmds. 
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The Screw Propeller and Aerocurve in Theory 

and Practice. 

By MR. FREDERICK WALKER, C.E., of Oxford. 



AGKNKKAL meeting of the Aero 
iiauti<*al Institute and Club was 
held on Friday, June 6th, at S*. 
Bride's Foundation Institute, Ludgate C'li 
rus. K.C., to hear a pai)er from Mr. Fredk. 
Walker. (\K., on the al)ove suhjert. 

Dr. F. Alexander Harton, president ->*" 
the institute, occupied the c^hair, ani 
amongst those present were : Mrs. Harton. 
Messrs. J. F. Carter, A.I.K.K., T. \V, 
Bennett, W. Child, A. K. Gaudron, 
— Pou<*hel, P. L. Seneral, A. J. Melville, 
E. C. Dwver, G. Nirholl, H. Coldman, 
W. (;. Harding, C. H. M. A. Alder- 
son, M. Felsenthal, J. Felsenthal, J. (\ 
Blanrhard, H. McNair, M. P. Dobhs, VV. 
H. D. Maid, and U. C. Field (honorary 
secretary). 

The President said he was sorry, and he 
was sure all present would le sorry, that 
Mr. Walker was unable to be present to 
read his pai)er in person, but Mr. Benjamin 
King, A.I.M.K., had undertaken to read it 
for him. 

The Screw Propeller and Aerocukve 
IN Theory and Practice. 

It is not in the truth a man possesses, 
nor that he believes he pos.si-.sst s, that 
his worth lies, but in the honest en- 
deavour he puts forth to secure that truth ; 
not by mere possession, but by persevering 
search are his faculties enlarged, and alone 
contribute to his ever-growing perfection. 

1 remember, in the earlv davs of the 
.s(Te\v as a marine propeller, the late Mr. 
Bnan Donkin, the ** Father of the Institute 
of Mechanical Engineers," and under whom 



I serve* 1 my apprenticeshij), stating that the 
*' paddle was belter in theory than in prac- 
tice, and the s<Tew better in practice than 
in theory." That was in the sixties, and I 
thought I understood the action and con- 
struction of si^rews as propellers in air an?i 
water until twtMity years ago, when the 
advent of elet'tric Inuni^hes involved me 
into designing propelltrs u:i<ler new condi- 
tions -that is, hi»;h sp^eed and short pitch. 
And the practical result was a revelation of 
facts that com])letely upset all known 
theories and pre<'onceive<l f<jrmulje. Here, 
then, was '* negative slip ** a considerable 
fa<*tor in propulsion, the measured dynamic 
value of the thrust merelv nominal, anil 
every recognised law negate* 1. Kei)eated 
experiments resulted in .success, and then 
1 was eii.ibled to .see how to design a 
proper propelU r for aerial navigation, an<l 
that the new theory in every way coiniMded 
with practical j.roof in the elastic medium 
afforded by the atmosphere. This, epito- 
mised, forms the subject matter of my 
paper to-dav. 

.-\ S'Tew ])ro];oller of the schools of de 
sign is a set'tion of a lhrea<l of coarse pitch, 
deej)ly cut, and forming a blade. Neglect- 
ing slip, one revohiti^Mi should advance the 
body to whirh the propeller is attached .♦ 
distance ecjual to the length of the pit<'h , 
any degree less is loss <lue to '* positive ' 
slii). If, on the (O)ntrarv, the bodv ad 
van<'es at a greater velocity than thai 
theoretically «lue to the pitch and spee<l, it 
is then " negative " slip. 

As a matter of fact, the screw prof>ellti 
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does not " screw " its way through the air 

in a manner analogous to the action of a 

screw and nut, but the progression is due 

to displacement of air, the stratification of 

a column of displaced air in various degrees 

of density due to compression, and the 

object of designing such a propeller is to 

utilise the produced currents to the best 

advantage for propulsion and raising of the 

airship in the most efficient manner. 

The co-ordination of the functions may 

be rendered as follows, in terms of time, 

space, and weight, the latter term being 

synon} mous with power : 

T,. I Pitch , 

Time-space ] y 1 > r I 

]r>' r Displacement 

Ti^^ ^^r.^^ Circumference I ^ , 
Time-space jy^i^^, - and 

T^- (Pitch P"""^^'- 

Time-space ' '^^*^'-" 



1 Area 

Now, in order to find the effective area 
of a thrte-blade proi)eller and also to value 
the centrifugal displacement, I constructed 
a metal face, equal to the radius, and bent 
over the edge so as to embrace the peri- 
phery of the blades as nearly as [)ossible. 
Orifices 0.5 square-ffK)t area, five in 
number, were pierced on the rectangular 
strip, and one on the peripheral strip, and 
zero anemometers were set in ea(*h, the 
indices of which could be read externally. 
This apparatus I term an " areameter.' 
Having determined the critical velocity, 
starting from the tip or jxiripher)', the read- 
ings were as follow : 0.068, 0.082, 0.079, 
0.018, and 0.002, the centrifugal reading 
being 0.013 — under the circumstances a 
loss. Ren<lering this graphically, so that 
the abscis.sae are in terms of pressure and 
the ordinates equal parts of the radius, the 
resultant irregular curve shows the effi- 
ciency of the rotating area as a propeller. 
It is obvious that one-fifth is inoperative 
save for purposes of attachment. There- 
fore, in a propeller of this kind we find Dy 



experiment that we may adopt a formula — 

D 
A = D 

5 
wdiere A = effective area and D diameter. 

Or, in other words, let d^ be the diameter 

of a space in the centre of the area, then d^ 

D 

= — . Then the total area being D- 

5 
X .7854, effective area = total area 

— d^^ X .7854, and blade surface 

effective area x .628 a constant proved 

by the areameter, the .surface are.i 

blade surface 

of each blade being , where 

// is the number of blades. From the 
neutral (assumed) opposing air surface to 
the active diversion of propulsion and re- 
sultant degrees of density at the back of 
the proi>eller, the vortical condition of the 
di.sturbed molecular mass of elastic fluid 
must not be lost, one blade cutting it with 
the leading edge and forcing it backwards 
according to angle and velocity, and the 
following blade entering before the reac- 
tion allows the molecules to reassume the 
inertia in(*ident to equilibrium. The nega- 
tive slip cannot be attained at a low rate 
of speed of the propeller; the momentum 
is due to the velociiv, hence the dvnamical 
effect. But this relatively high rate of 
speed is inimicable to the use of multiple 
blades or cross pitches, for the reason I 
will endea\our to render in plain language 
Although the air is an elastic medium, a 
given sj)acc of time is nece.ssary after one 
blade has pa.ssed a certain point for the 
re-combination of the molefnilar mass, that 
the next blade mav utilise its surface 
energy effectually upon a practically inert 
mass. If the velo:*ity of rotation be nearly 
proportionate to the velocity of re-combi- 
nation, the energy is expended at a loss; 



June, 1902. 



Flying. 



129 



and at a less velocity, with more propeller 
blades, the same effect takes place. As a 
matter of fact, I have experimented with 
one blade up to six, finding the best 
velocities to be — 



[ blade 
I blades 



600 revs, per minute. 
430 



6 „ ... 73 

and eventually decided that three blades 
at a circumferential velocity of from 3,700 
feet to 5,000 feet per minute fulfilled the 
requirements with the maximum efficiency. 

Now, before we consider the pitch as 
appertaining to a helix, we must study the 
screw blade in its angular position relatively 
to the plane of the axis. Here (fig. i) upon 
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S" 






the line a b are seven positions of a blade — 
A, B, C, D, v., V, and G — a b representing 
the axial plant-. Now A and C! are two 
neutral po.'^itions, so far as propulsion is 
concerned, for A being parallel to the 
axial plane, utUises the maximum energy 
in rotation by displacement without pro- 
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pulsion. G, in contradistinction, is also 
neutral by using the minimum energy with- 
out propulsion. Therefore the most effec- 
tive angle is to be found between A and 
G, and from that can be derived the pitch. 
In the diagram the two curves were plotted 
by using six propellers of equal diameter, 
but varying pitch, and shroudetl so that a 
reading of the pressure and volume of air 
displaced at a given velocity was measured, 
and the power also carefully measured, by 
the double test method in ordinary use 
when carrying out such experiments. A 
Sailer's balance was attached to an oil 
bath, ball bearing thrust block, and then 1 
found the theoretical thrust and dynamical 
thrust did not approximate reasonably, and 
that the work done in propulsion was 
greater than would be indicated by the 
thrust. In fact, the posi- 
tive side of the blades 
acted in displacement, and 
the negative " cavi " result 
obtained upon the other 
siile, so that 10 a great ex- 
tent a fulcrum was ob- 
tained upon the den.ser 
stratifieil column of air in 
displacement. At a con- 
stant velocity, be it remem- 
bered, the fluid molecules 
successively driven aside 
by the blades experience 
the same displacements, receive the same 
velocities, and at different instants of motion 

accelerated, causes the fluid mole<ules to re- 
ceive greater and greater degrees of velocity, 
and as they appertain to an elastic iluid, ih\; 
fluid "prow" (for want of a more eupho- 
nious name) acquires a density and mass 
alway.s increasing, ami it follows that the 
mass displaced increases at the same time 
rate as the velocity imparted to it. Con- 
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ceive, then, a priori, the greater accelera- 
tion of motion due to longitudinal progres- 
sion plus the displacement due to the pro- 

V 

peller, as — is to the resistance. Then 
t 

the expression of resistance of the air must 
comprise, among other terms, one due to 
acceleration itself. This apparently false 
thrust impulse is rendered clear, although 
it is by no means an easy task to elucidate 
such a complex condition, which is ap- 
parently a paradox without undue prolixity. 
But now referring to the diagram, the 
curve a y G, the abscissae of which are read 
in terms of foot-pound seconds on the un- 
shaded side, indicates graphically the power 
expended in producing a result in cubic 
feet of displacement shown by the curve 
« -r (i under the conditions shown by 
A B C D E F G. It is to be remembered 
that normally the negative line of force is 
parallel to the axial plane, and the i)ositive 
always at right angles to the surface. The 
conditions involving an extended cavi are 
not intrcxluced at this time. The maximum 
displacement with minimum power evi- 
dently lies between d /", and may be better 
localised by the intermediate angles 32° 10 
20*^, which now detlne the pitch. Thus, if 
e be the angle and P = pitch and D 
peripheral diameter, 

P 

tan B = 



D 

Therefore if two blades onlv are used the 
pitch will be D x 1.45, and with three 
blades D x 1.33. 

In order to ascertain the manner in which 
with a given screw the slip varies in pro- 
f)ortion in functions of the pitch, it may be 
shown as a graphic cur\e, the abscissae 
representing the pitch and the ordinates 
the co-efficient of slip. Here the curve 
which represents the law of variation will 



have for asymptote the right line, of which 
the equation is y = i infinite pitch, ad- 
vance o — coefficient, that with four blades 
the slip increases from 0.305 for every in- 
crease of pitch from 1.935 ^^^ ^^ 6.381 
feet, and the increase of slip is in arith- 
metical progression, while the pitch in- 
creases in geometrical progression, which 
remains constant until P = D x 4. 

Then the absolute fraction or section of 
a true helix is altered to conform to the 
nece.ssity for an increasing pitch, and also 
providing the cavi for the negative result, 
which is adverse in the ordinary adapta- 
tion of the screw propeller, but an import- 
ant factor in aerial navigation, as I have en- 
deavoured to demonstrate, and will now en- 
deavour to show in its complete develop- 
ment. In constructing a screw of uniform 
pitch to make the increasing pitch, a guide 
plane is used bent to conform to the cir- 
cumference of the screw, but a portion of 
a rising cur\e called a " directrix." As 
screws for aerial navigation are " shaped " 
instead of being cast, I have found in prac- 
tice that it is best to commence by mould- 
ing a clay base of sufficient mass, and sub- 
sequently making a plaster cast from it, 
the latter if attached to two free sheet-iron 
collars, to allo^\* of the working surface 
being placed in the right radial position 
for shaping the blades ; the main radial 
arm should be made of either T or L sec- 
tion aluminium magnesium alloy or rolled 
steel, and should form the positive edge. 
If a textile material is used for the surface 
an open mesh webbing of Delta metal 
should be laid upon the plaster pattern, 
and the main radix of T or L section 
should be tapered towards the periphery, 
and bent at right angles to the width of the 
blade and the projxrr angle relatively to 
the axial plane deduced from the chosen 
pitch, which is correct at the peripher)'. 
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The negative edge is formed of a suitable 
stout Delta metal wire stay, with a right 
and left-handed screw tension coupling. 
When the webbing is bound and brazed 
the fabric is stitched into the cross mem- 
bers, and closed over the negative and posi- 
tive radixes by double fold stitching. I 
prefer, however, a steel sheet surface 
laminated by slitting from the negative radix 
to about two-thirds of the entire width of the 
surface of the blade. The 0.75 millimetre 
sheet malleable steel is best, and before 
bending the laminae round the negative 
radix I always interpose a thin layer of 
leather to prevent vibration, but the actual 
construction is capable of much modifica- 
tion, and therefore I need waste no time 
upon it ; suffice it to say, that the propor- 
tions and shape, constituting the design of 
the proi)eller, are of the utmost importance, 
having in view the attainment of maximum 
efficiency with the expenditure of minimum 
|)ower. Science and skill should not be 
spared at this point, for a loss of power is 
a gathering increment, but not to say con- 
ducive to absolute failure. 

Presuming, therefore, that the propeller is 
proportioned and constructed, we have 
next to ascertain the best way of utilising 
the negative slip or cavi result. Without 
attempting to advocate any tyj>e of airship, 
I must go so far as to say that a propeller 
must be fixed upon each side, partly en- 
closed by an aeroplane sy.stem, and must 
be above and forward of the centre of 
gravity of the airship, the driving 
mechanism being below the aforesaid 
centre of gravity. 

We have seen that the pressure of the 
displaced volume of air varies, and may be 
measured by the " areameter " or equiva- 
lent at different ix)ints on a radial line. 
When there are three blades used on the 
propeller the radius should be divided 



within the effective limits into three divi- 
sions for the purpose of properly utilising 
the divergent waves due to the compression 
of each as they follow in sequence. If 




Fig. a. 

such a propeller on a small scale be tested 
within a glass tube filled with a liquid 
medium in which a light pulverised matter 
is mixed, when the propeller is rapidly 
rotated the vortices in front of it (pre- 
suming this to be the direction of propul- 
sion) assume the appearance of the threads 
fed into a yam-spinning machine, and the 
resultant helical curves on the compres- 
sion side are similar to a three-stranded 
yarn. The analogy is not gmxl, but »t 
serves the purpose of illustration. Now 
the centrifugal forces due to the three con- 
volutions in sequence are in every way a 
lifting power if properly directed to the 
surfaces of aeroplanes or aerocurves, whilst 
the direct displacement in a horizontal or 
angular direction in the plane of compres- 
sion, which is parallel to the axis of the 
propeller, is a propelling power. Having, 
then, a.scertained the value of the compres- 
sing force at three points of the radius by 
the " areameter " or any equivalent means, 
the available lifting power in pounds per 
square foot may be calculated as upon the 
surfaces of three superimi)osed aeroplanes 
or aerocur\'es. Let c d — diameter of the 
propeller and a f the horizontal plane, a g 
being the true axial plane, the angle e — 
10, any suitable angle between 5° and 15° 
being chosen according to the general con- 
ditions of construction ; set off a 6 = P^ 
on the line a g, and c h will then represent 
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the positive edges of three aeroplanes or 
aerocurves ABC, the edges being at cit, 
and the opposite edges being equal, as 
hkrn. The three aeroplanes A, B, and C 
are placed to receive tangentially the 
diverging rays of force in varying pressures 
as previously ascertained. Now the total 
resistance to descent of the inert mass in 
a state of rest, allowing for acceleration, 
will be in proportion to the area c h of the 
largest upper plane A. The time does not 
admit of considering the details of the 
aerocurve action in respect of quantitative 
analysis. 

Now when an air current exists under 




f 

Fig. 3. 

atmo.spheric conditions, or is induced by 
displacement, as in the case of a screw 
propeller, it must not be construed to repre- 
sent or to exist as a force acting in a given 
plane without deviation. It invariably 
assumes a wave movement in the direction 
of a given plane, it is true, but with the 
sinuosity of a series of unbroken regular 
waves. Further, although broken and dis- 
placed by the action of the screw propeller, 
the waves are reformed in the compressed 
volume displaced, and, although closer to- 
gether and of less magnitude, they still 
exert an influence upon the opposing sur- 
faces due to their shape and velocity. 
The frequency and magnitude of these un- 
dulations vary according to the velocity of 
the current. There is no such thing as 
absolute quiescence in nature ; a calm, 
windless day is apparent to ordinar)* sensory 
organisni-s — a beautiful fancy,, but non- 



existent as a fact. The infinite ether com- 
prising intersteller space is ever pulsating 
with this wave movement, which, however, 
has no potentiality as a force until reacting 
upon molecules, in a volume such as atmos- 
pheric air, when the wave movements are 
reproduced. The atmosphere varies in 
density considerably owing to changes of 
temperature within comparatively short dis- 
tances, caused, let us say, by the interposi- 
tion of a small cloud between the sun's 
rays and a particular point. This effect is 
transient, but since vis inertia is but a func- 
tion of density, it follows that the waves are 
not regular in magnitude nor velocity. On 
what is apparently a perfectly calm day, 
when a feather dropped seems to have no 
deflection, the insensible wave may be re- 
corded bv a delicate anemometer, and its 
periodicity of recurrence noted. If a plane 
is moulded on the lines of the average wave 
curve, and presuming that the surface fric- 
tion is negligible, forward motion and sus- 
pension may be effected by the expenditure 
of a small amount of energy. For instance, 
such a plane calculated to present 2.3 
square feet of undulator\' surface per pound 
weight, at an angle of 7° opposed to a wind 
current of 36 feet per second, if propelled 
at a velo(Mty of 2.52 feet per second 
against the resistance is in equilibrio. It 
does not advance, nor does it fall ; its 
position is that of a kite without the string. 
From this small experiment it may be seen 
that the power exerted in overcoming air 
resistance in the shape of wind pressure, 
and the force of gravity, is relatively small, 
and within certain limits an airship of large 
dimensions is more effective than a small 
one. And again, when an aerostat is used 
in combination with an aeroplane or aero- 
curve svstem, it should be under the follow- 
ing attendant conditions : 

(i.) It should be an auxiliary in raising 
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and supporting the structure, merely com- 
pensating the weight to some extent, and 
the whole should not be dependent upon 
it to such a degree as to rentier the failure 
of this part disastrous. 

(2.) The outer envelo|)e should be 
strong, stout, and weather-proof, and the 
bows shielded by sheet metal. 

(3.) The gas envelopes should be 
numerous, and each indei)endently con- 
ne(!ted to a pump system, so that they can 
separately or together be exhausted to any 
degree of deflation into a pressure 
chamber, or be inflated therefrom, in the 
same manner, with separate valves. 

(4.) The framework should be like that 
of an inverted ship, with the keel upper- 
most, the motor and aeronaut being in the 
rigid structure below the centres of gravity 
and buoyancy, and the side twin propellers 
forward of and above the centre of gravity. 

(5.) The aeroplane or aenx'urve surfaces 
should be angular relatively to the axial 
line, and above the propellers and also the 
centre of gravity, and .should occupy two- 
thirds of the length of the airship. 

(6.) If the prime motor actuates a 
dynamo generator directly, and the current 
be carried to two ele<^tro motors upon each 
propeller-.shaft, the lateral stability may be 
effected by a volume of mercury carrying 
a metal roller establi.shing differential con- 
tacts due to the rolling motion, and che<'k- 
ing at the same time the velo<Mty of one 
propeller, and accelerating that of the 
other. Longitudinal stability is effected by 
the movement of a large volume of mer- 
cury from the centre to either end of a 
long pivoted tube, which is automatically 
regulated instantaneously by hand or by a 
small motor. 

I Am quite aware that my colleagues may 
deem me guilty of dogmatism, and perhaps 
justly, yet my intention is merely to accen- 



tuate the importance of the aeroplane or 
aerocurve. 

It is obvious that an aeroplane, if suffi- 
ciently elastic in its general structure, is an 
efficient resistance, but since we have seen 
that air currents in nature do not move in 
straight line.s, but even when mechanically 
disturbed as.sume an undulatory or wave 
formation, it follows that the opposing sur- 
face should more or less partake of that 
shape also, having, however, an element of 
resistance to absolute freedom of move- 
ment, which has a direct action, inde- 
pendently of •• skin " friction. This leads 
us to consider the proper shape of an aero- 
curve. The resistances are of a dual 
nature, as we have .seen, and therefore we 
have to combine upon the positive surface a 
focus for the molecular forces due to dis- 
placement and compression where these 
may combine to form the " moment " of 
activity. A cur\'e, of which the asymptote 
B C (fig. 4) is parallel to the axial plane of 




FlK. 4. 

This, being taken from large diagram, is fiinlty in scale. 

the screw propeller, best meets this require- 
ment, and a cissoid presents a surface 
nearly approximate to a right angle tan- 
gentially to the lines of molecular force. 
The asymptote being .set out B C parallel to 
the axial plane, and at di.stances one-third o[ 
the radius ((^arrying out our original assump- 
tion of a three-bladed screw), the ab.scissa 

AB 
jr = , and the axis a = A B, and if t/ 



be the ordinate, then 



y = 



V^' 
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Then the cissoid B C represents the posi- 
tive surface with the " gathering " edge C 
and accumulating area up to the moment 
A D, and so on until the number of super- 
imposed curves have absorbed the energy 
originally imparted. It will be at once 
apparent that to obtain the maxmum effect 
as a parachute the angle of the system of 
aerocurves must be altered to present a 
horizontal plane, or rather slightly in ad- 
vance of it — 185°, for example. 

A wide range of structural difference is 
open to the designer, but with the funda- 
mental principle in view he may adapt 
various devices to meet various conditions 
of application. 

Referring to the depression of the posi- 
tive surfaces of the aerocurves, it is a vari- 
able factor and proportionate to the differ- 
ence between the weight of the airship 
and the area of the sustaining surface, but 
always within the degrees of 10 to 20 
relatively to the vertical plane, as shown 
by the diagram of the end view. 

I am prejudice<l in favour of sheet metal 
areas, mounted upon tubular ribs, with 
wood or other light resilient bushes, pro- 
perly .stayed and .supported. Fabric is not 
lighter in the end, when the additional sup- 
ports and dressing are taken into con- 
sideration. 

In conclusion, I shall feel humbly satis- 
fied if I have in the very least part contri- 
buted my iota to the grand total of the 
revealed truth we are all anxious to attain. 
Individual effort is useful only in propor- 
tion to its place in the aggregate, and 
should be given without bias or prejudice, 
subject to correction, and without reserva- 
tion to the community for the benefit of 
humanity. They err greatly who impute 
interested motives to the earnest searcher 
after truth in the realms of science, beyond 
that interest inseparable from earnest appli- 



cation. Speaking from experience, I do 
not know a bricklayer's labourer or a 
chimney sweep who would be satisfied with 
the financial position of a true scientific 
pioneer. This work is con amore, and his 
reward lies in the advancement of civil isa 
tion, in the vastness of which his contri 
buted mite is lost in obscurity. Yet is he 
happier than many an envied plutocrat for 
having in a humble way assisted in the 
attainment of perfected truth. 

Discussion. 

The President remarked that the paper 
had been a very interesting one, but as it 
was so full of mathematical formulae, he 
thought it was rather difficult to grasp at 
the first reading, and he personally would 
prefer to wait till he could read it in print 
before venturing to discuss the various 
points that had been raised. The chief 
points were as to the pitch of the screw, 
the number of propellers, the rate of revolu- 
tion, etc. Another very interesting part of 
the paper was that in which Mr. Walker 
gave his ideas as to what he considered to 
be the ideal airship. He did not know 
whether he understood the author aright in 
assuming that he thought it should be a 
combination of aerostat and aeroplane. 
He quite agreed with that view, because it 
was impossible in safety to experiment 
with aeroplanes as they were now, and with 
the present limited amount of knowledge 
on the subject. 

Mr. Bennett was understood to say that 
he had been experimenting at the Crystal 
Palace with an aerocycle, but that his 
resources would not allow of his carrying 
out all that he contemplated. 

The President had to recall him to the 
subject matter of the paper several times, 
and Mr. Bennett said he was merely en- 
dorsing the lecturer's views from his own 
experience. His own experience was that 
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the propellers must be vertical for ascent 
and horizontal for progression. 

Mr. Gaudron asked for further informa- 
tion in regard to the column of mercury, 
which had been referred to in the paper, 
and 

The President said he understoo<l it was 
entirely for balancing purposes. 

Mr. Blanchard asked for a fuller explana- 
tion of the electrical governing apparatus 
referred to as having been des(*ribed in the 
Ehrtriral Review, which we quote on p. 115. 

Mr. King said it operated a series of 
rheostats, and might be compared with the 
governor of a steam engine. 

Mr. Blan(*hard, continuing, said in regard 
to the general question he was as alive a« 
anyone to the necessity of studying this 
matter of aerocurves arnl aeroscrews, and 
he thought highly of the efforts which had 
been made by the pioneers of aeronautical 
art, such as Professor Langley, Sir Hiram 
Maxim, Chanute, Pilcher, and a host of 
others, towards solving the prol)lems in 
volved. Mr. Walker's contribution to the 
subject that evening was of no mean order, 
but he might perhaps be permitte<l to ask, 
with all due deference to those who had 
written an<l experimented on the subject, 
and with all gocxl will and fairness towards 
Mr. Walker, whether all these calculations 
and observations were of ver)' much value 
from a practical point of view. He saw 
before him practical aeronauts like Mr. 
Gaudron, and he wondered what such men 
would think of the value of this paper and 
of the practical value of the results ob- 
tained by other investigators. He was in- 
clined to think that Mr. Gaudron, as a 
practical aeronaut — very likely one of the 
most practical aeronauts of the present day 
— felt rather .sceptical about it. There 
were eminent men on the continent of 
Europe who had done valiant work in this 



direction, and had compiled columns and 
columns and pages upon pages of mathe- 
matical formulse. Personally, he had had 
the pains and the patience to wade through 
a good many of those figures, and whilst he 
liked mathematical calculations as much as 
anyone, yet at the same time, looking at 
this matter from the point of view of a 
practcal aeronaut, he regarded all these 
investigations with disappointment and 
diffidence, for he could not help recognising 
the essential element — the fundamental fac- 
tor — which so often upset and nullified all 
these abstru.se and laborious calculations. 
He could not but remember the words of a 
celebrated practical aeronaut, who ex- 
claimed in regard to those who made ab- 
struse calculations, " You gentlemen, not 
one of you will stake his little finger on the 
mathematical formulae, no matter how vic- 
torious these mathematical formulse mav 
be." He was quite certain they would re- 
echo that sentiment, as every practical aero- 
naut did, for there was this factor to be 
reckoned with, namely, the fickleness, the 
instability, and the unreliability of that ele- 
ment with which ever}' aeronaut had to 
(^ontend, namely, the air. There was no- 
thing more uncertain, more un.safe, or lesi 
calculable than the air. When at consider- 
able altitu<les, say from one to two thou- 
.sand feet, the aeronaut had not to struggle 
much with the fic^kleness of the air, but 
let him come down near the surface of the 
earth, and he mu.st find himself at once in 
a very dangerous pa.ss. He would find, if 
he depended on his mathemati<*al formula 
only, that there was nothing for him but 
<lestruction, as Mr. Lilienthal and the late 
lamented Mr. Pilcher found out from the 
very same cause. What, then, had an 
aeroscrew or an aeroplane to do if it wa.s 
to prove, he would not say victorious, but 
if it was to come out as acceptable to the 
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practical aeronaut? Not only had it to 
be in accordance with all the scientific 
requirements, to conform to formulse as to 
speed, pitch, and so on, but it had to re- 
sist all the sudden gusts and squalls of the 
air and the eddying currents, which were 
constantly met with near the surface of the 
earth. Whether it be propelled by a screw 
propeller, or aerocurve, or aeroplane, there 
must be " life " in it, it must do what the 
bird did, it must (so to speak) feel the air, 
it must feel the sudden gust and squall 
coming on from whatever direction and 
with whatever degree of intensity it might 
come before it was actually upon it, and ^t 
must regulate itself in accordance there- 
with. The aeroplane must be so con- 
structed as by itself to present to the gust 
of wind its underside — its concave side — 
for if it were to present its convex side it 
would be capsized. Why did a bird 
manage to fly? Because it not only felt 
the gusts of air, but governed it.self so as 
to meet them. It threw itself backwards, 
forwards, and sideways so as to meet the 
sudden gusts of air and take them to ad- 
vantage, and save itself from destruction. 
Observe the bird, and they would see it 
constantly veering sideways, backwards, 
and for\vards, to the right and left, so as 
to meet the coming gusts and squalls and 
the constantly eddying currents, which were 
alwavs to be met with near the surface of 
the earth to a height of a couple of hun- 
dred feet or so. Flying machine con- 
struc^tors must therefore not only so design 
their apparatus as to make the airship of 
the future feel these currents of air and 
adapt it.self to them, but the machine must 
do this automatically by its own sponta- 
neous action. In short, it must be a living 
thing, ju.st the same as a bird. Otherwise 
it would not only not come off victorious, 
but would share the fate of others, and the 



operators would be sending themselves to 
destruction. Whatever the aeroplane 
might be, whether built on the lines of 
Mr. Hargraves, Sir Hiram Maxim, or Mr. 
Pilcher, or whether it be an airship or aii 
aeroplane— call it by whatever name they 
liked — it must feel the gusts and squalls of 
wind as they came whether in front or be- 
hind, or from right or left, and seeing and 
feeling them it must be able to adapt itself 
to their impetus. Then and then only 
woulil it carry the aeronaut to success. 

Mr. Senecal said he did not quite agree 
with the last speaker in saying that the 
paper was unpractical. He thought it led 
them to really practical experiments, be- 
cause, after all, it was from scientists like Mr. 
Walker, who were specialists in their line, 
that practical men derived their knowledge. 

The President said it was only by ex- 
periments made in the laboratory and prac- 
tice tested by mathematical formulae accu- 
rately gauged that they were able to find 
out what was after all most practical. In 
regard to such points as tlie shape and .size 
of the propeller, the number of revolutions 
and the pitch required, calculations were 
necessary in order to arrive at the most 
efficient result for their purp)ose. It was 
only by exi^eriments carried out by such 
scientific men as Mr. Walker that they were 
able to arrive at results which were service- 
able to practical aeronauts who were not 
able to carry out these experiments in the 
air themselves. These experiments, which 
must of necessitv be conducted in the work- 
shop, were most valuable. What was 
wanted was a practical man to find out the 
best kind of propeller to use, and it was 
only by experiments such as those made by 
Mr. Walker that that could be done. 

Mr. King pointed out, in regard to wha: 
had been .said about " practical aeronauts," 
that these men merely went up in balloons, 
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but to direct an aerial machine or to deal 
with aeroplanes and aerocurves required 
that a man should be an engineer. Mr. 
Walker was a bom scientist, and he was 
also a practical man, who had had a gowl 
deal of engineering experience, which 
specially qualified him to speak on this 
subject. Although he might not be what 
was popularly called an " educated " man, 
he ^the speaker) defied anyone to hold 
his own against Mr. Walker's chemical and 
engineering knowledge. In regard to aero- 
planes and aerocurves, he was essentially a 
man of the future, and they could no more 
compare the ordinary balloons used by 
•* practical aeronauts " with the airship which 
was coming than they could (M>mpare the 
fisherman's coracle with the Atlantic liner. 

Mr. Blanchard asked to be allowed to 
supplement his previous remarks by saying 
that after having impressed upon them the 
necessity there was of making the aerial 
machine of the future a sentient, feeling, 
living thing, he knew he would be told that 
that was a very difficult problem, and that 
it was practically impassible. He ad- 
mitted that the prol^lem was difficult 
and that the task was arduous, but 
not altogether impossible. Their es- 
teemed chairman. Dr. Barton, had come 
somewhat near to its solution. He would, 
however, point out with all courte.sy that it 
appeared to him that Dr. Barton, besides 
providing for longitudinal equilibrium, 
.should also provide for equilibrium in a 
transverse direction. The succe.ssful air- 
ship of the future must maintain its equili- 
brium at anv time, and at a moment's 
notice. It must be free as a bird on the 
wing, it must maintain its equilibrium with 
lightning speed, and alter or reverse its 
position .so as to meet the coming gusts of 
wind instantaneously. He maintained thac 
it could be done by perseverance. He 



hoped the Barton airship solved the pro- 
blem, but he was not sure, and he said this 
with all courtesy. He said again that a 
self-acting, self-adjusting equilibrium was 
one of the indispensable conditions for suc- 
ce.ssful aerial navigation, and he felt confi- 
dent that he had made a considerable step 
towards it. 

Mr. Alder son proposed a hearty vote of 
thanks to the author of the paper, and to 
Mr. King for reading it. He endorsed Mr. 
Blanchard's remarks as to the necessity not 
only for longitudinal but for transverse 
stabilitv. 

Mr. Senecal seconded the vote of thanks, 
which was carried with acclamation. 

Personal. 

Mr. Walker writes : " I regret my in- 
ability to read my paper in person, but am 
greatly indebte<l to Mr. King for his kind- 
ness, as well as the able manner in which 
he rendered it. I feel, however, it is due 
to myself to (*lear away a misconception as 
to the a.ssumption of theory v. prac^tice. 1 
should not do ju.stice to my late distin- 
guished ma.ster had I not learned during 
thirty-seven years of active engineering 
work — mostly as a pioneer — to assimilate 
thef)r)' and practice. I may instance — not 
as an advertisement, but exculpatory- — my 
service as chief engineer in Eastern liners, 
a.ssi.stant in building the circular Russian 
ironclad * Admiral PopoflF,' chief con- 
structor of the Huambo 4,000 feet altitude 
aerial tramway, designer and builder of the 
first elei^tric locomotives in this country, 
an<l a considerable amount of heavy 
dynamo, motor, and ac(*umulator construc- 
tion in pioneer times. Finally, I carried 
out and .systematised the night navigation of 
the Suez Canal, and plenty of other hard 
work where mathematical instruments and 
formulae with hammer, chi.sel, and file have 
been applied with equal facility." 
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Some Aeronautical Expefiments^ 

A Paper read by Mr. Wilbur Wright, Dayton, Ohio, before the Western 

Society of Engineers. 

[Continutd from page 94,) 



When the time came to design our new 
machine for 1901, we decided to make it 
exactly like the previous machine in theory 
and method of operation. But as the 
former machine was not able to support the 
weight of the operator when flown as a 
kite, except in ver>' high winds and at very 
large angles of incidence, we decided to 
increase its lifting power. Accordingly, 
the curvature of the surfaces was in- 
creased to one in twelve, to conform to 
the shape on which Lilienthal's table was 
based, and to be on the safe side, we de- 
cided also to increase the area of the 
machine from 165 square feet to 308 square 
feet, although so large a machine had never 
before been deemed controllable. The 
Lilienthal machine had an area of 151 
square feet, that of Pilcher 165 square feet, 
and the Chanute double decker 134 square 
feet. As our system of control consisted 
in a manipulation of the surfaces them- 
.selves, instead of shifting the operator's 
body, we hoped that the new machine 
would be controllable, notwithstanding its 
great size. According to calculations, it 
would obtain support in a wind of seventeen 
miles per hour with an angle of incidence 
of only three degrees. 

Our experience of the previous year 
having shown the necessity of a suitable 
building for housing the machine, we 
erected a cheap frame building i6ft. wide, 
25ft. long, and 7ft. high at the eaves. As 
our machine was 22ft. wide, 14ft. long (in- 
cluding the rudder), and about 6ft. high, it 
was not necessar)' to take the machine 
apart in any way in order to house it. Both 
ends of the building, except the gable 



parts, were made into doors, which hinged 
above, so that when opened they formed 
an awning at each end, and left an en- 
trance the full width of the building. We 
went into cam]) about the middle of July, 
and were soon joined by Mr. E. C. HuflF- 
aker, of Tennessee, an experienced aero- 
nautical investigator in the employ of Mr. 
Chanute, by whom his services were kindly 
loaned, and by Dr. G. A. Spratt, of Pennsyl- 
vania, a young man who has made some 
valuable investigations of the properties of 
variously curved surfaces and the travel of 
the centre of pressure thereon. Early in 
August Mr. Chanute came down from 
Chicago to witness our experiment.s, and 
spent a week in camp with us. The.se 
gentlemen, with my brother and myself, 
formed our camping party, but, in addition, 
we had in many of our experiments the 
valuable assistance of Mr. W. J. Tate and 
Mr. Dan. Tate, of Kitty Hawk. 

The machine was completed and tried 
for the first time on the 27th of July in a 
wind blowing about thirteen miles an hour. 
The operator having taken a position where 
the centre of pressure was supposed to be, 
an attempt at gliding was made ; but the 
machine turned downward, and landed after 
going only a few yards. This indicated 
that the centre of gravity was too far in 
front of the centre of pressure. In the 
second attempt the operator took a position 
several inches further back, but the result was 
much the same. He kept moving further 
and further back with each trial, till finally 
he occupied a p>osition nearly a foot back of 
that at which we had expected to find the 
centre of pressure. The machine then 
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sailed off and made an undulating flight of 
a little more than 300 feet. To the on- 
lookers this flight seemed very successful, 
but to the operator it was known that the 
full power of the rudder had been required 
to keep the machine from either running 
into the ground or rising so high as to lose 
all headway. In the 1900 machine one- 
fourth as much rudder action had been 
sufficient to give much better control. It 
was apparent that something was radically 
wrong, though we were for some time un- 
able to locate the trouble. In one glide 
the machine ro.se higher and higher till it 
lost all headway. This was the position 
from which Lilienthal had alwavs found 
difficulty to extricate himself, as his 
machine then, in spite of his greatest ex- 
ertions, manifested a tendency to dive 
downward almost vertically and strike the 
ground head on with frightful velocity. In 
this case a warning cry from the ground 
caused the operator to turn the rudder to 
its full extent, and also to move his body 
slightly forward. The machine then 
settled slowly to the ground, maintaining 
its horizontal position almost ])erfectly, and 
landed without any injury at all. This was 
very encouraging, as it showed that one 
of the very greatest dangers in machines 
with horizontal tails had been overcome by 
the use of a front rudder. Several glides 
later the same experience was repeated with 
the same result. In the latter case the 
machine had even commenced to move 
backward, but was, nevertheless, brought 
safely to the ground in a horizontal position. 
On the whole, this day's experiments were 
encouraging, for while the action of the 
rudder did not seem at all like that of our 
1900 machine, yet we had escaped without 
difficulty from i>)sitions which had provetl 
very dangerous to preceding experimenters, 
and after less than one minute's actual prac- 



tice had made a glide of more than 300 
feet at an angle of descent of ten degrees, 
and with a machine nearly twice as large as 
had previously been considered safe. The 
trouble with its control, which has been 
mentioned, we believed could be corrected 
when we should have located its cause. 
Several possible explanations occurred to 
us, but we finally concluded that the trouble 
was due to a reversal of the direction of 
the travel of the centre pressure at small 
angles. In deeply curved surfaces the 
centre of pressure at ninety degrees is near 
the centre of the surface, but moves for- 
ward as the angle becomes less, till a cer- 
tain point is reached, varying with the 
depth of curvature. After this point is 
passed, the centre of pressure, instead of 
continuing to move for\vard, with the de- 
creasing angle, turns and moves rapidly to- 
ward the rear. The phenomena are due 
to the fact that at small angles the wind 
strikes the forward part of the surface on 
the uj)j)er side, instead of the lower, and 
thus this part altogether ceases to lift, in- 
stead of being the most effective part of all, 
as in the case of the plane. Lilienthal 
had called attention to the danger of using 
surfaces with a curvature as great as one 
in eight, on account of this action on the 
upper side; but he seems never to have 
investigated the curvature and angle at 
which the phenomena entirely cease. My 
brother and I had never made any original 
investigation of the matter, but assumed 
that a curvature of one in twelve would be 
safe, as this was the curvature on which 
Lilienthal based his tables. However, to 
be on the safe side, instead of using the 
arc of a circle, we had made the curve of 
our machine very abrupt at the front, so as 
to expose the least p<jssible area to this 
downward pressure. While the machine 
was building, Messrs. HufTaker and Spratt 



140 



Flying. 



June, 1902. 



had suggested that we would find this re- 
versal of the centre of pressure, but we 
believed it sufficiently guarded against. 
Accordingly, we were not at first disposed 
to believe that this reversal actually existed 
in our machine, although it offered a per- 
fect explanation of the action we had 
noticed in gliding. Our peculiar plan of 
control by forward surfaces, instead of tails, 
was based on the assumption that the 
centre of pressure would continue to move 
farther and farther forward, as the angle of 
incidence became less, and it will be readily 
I>erceived that it would make quite a differ- 
ence if the front surface, instead of counter- 
acting this assumed forward travel, should 
in reality be expediting an actual backward 
movement. For several days we were in a 
state of indecision, but were finally con- 
vinced by observing the following phe- 
nomena (fig. i): We had removed the 
upper surface from the machine, and were 
flying it in a wind to see at what angles it 
would be supp()rted in winds of different 
strengths. We noticed that in light winds 
it flew in the upj>er position shown in the 
figure, with a strong upward pull on the 
cord c. As the wind became stronger, the 
angle of incidence became less, and the 
surface flew in the position shown in the 
middle of the figure, with a slight hori- 
zontal pull. But when the wind became 
still stronger, it took the lower position 
shown in the figure, with a strong down- 
ward pull. It at once occurred to me that 
here was the answer to our problem, for it 
is evident that in the first case the centre 
of pressure was in front of the centre of 
gravity, and thus pushed up the front edge ; 
in the second case, they were in coinci- 
dence, and the surface in equilibrium; 
while in the third case the centre of pres- 
sure had reached a point even behind the 
centre of gravity, and there was therefore 



a downward pull on the cord. This point 
having been definitely settled, we proceeded 
to truss down the ribs of the whole 
machine, so as to reduce the depth of 

Fig. 1 

p 
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Fig. 2 

1 

2 
Diagram of Pre««ure« and Carves. 

curvature. Fig. 2, line i, shows the 
original curvature; line 2, the curvature 
when supi)orting the operator's weight ; and 
line 3 the curvature after trussing. 

(To be continued.) 



The Rev. B. Cannon, of Pittsburg, 
Texa.s, has constructed an airship said to 
be baseil on Kzekiel's specifications. Mr. 
Cannon is of the opinion that the Almighty 
was graciously pleased to show many novel- 
ties to Ezekiel, and in support of his con- 
tention he cites various passages of Scrip- 
ture from the " Book of Ezekiel." The in- 
ventor states that the full-size machine is 
supposed to be driven by a four cylinder 
gas engine. The gas or compressed air is 
stored in the frames of the airship. This 
motor is connected with the ends of the 
mainshafts direct, and the speed is 400 to 
1,200 revolutions per minute. A number of 
the wheels are built according to Ezekiel's 
designs. 
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SANTOS - DUMONT'S airship 
slip, or the huge shtd which was 

' buih in the Crj-stal Palace 
grounds for the accommodation of his 
aerial vessel which was found too perished 
to soar after inflation with common air and 
exhibition in the Concert Room, has now 
another tenant. This is an aerial craft 



Its capacity is about 30,000 cubic feet, its 
length 75ft. and maximum diameter 20ft. 
Its weight, with netting and gear for sup- 
porting the keel or nacelle, is 190 lbs. The 
keel or nacelle, which in outline approaches 
that of a well-formed tip-cat, is made en- 
tirely in skeleton of bamboo, trussed tri- 
angularly and rigidly stayed throughout 




entirely of British manufacture, having 
been constructed by the well-known firm of 
aeronauts, Messrs. C. G. Spencer axKl Sons, 
of 56a, Highbury Grove, N., for the pro- 
prietors of Mellin's Food. The balloon or 
gas bag, as can be perceived from the illus- 
tration given herewith, is in shape on the 
lines of a solid of least resistance, and is 
made o! varnished silken fabric similar to 
that used by Messrs. Spencer and Sons in 
the construction of their ordinary balloons. 



with steel wire stays. When depending by 
the suspension cords from the inflated gas 
bag it is carried 10ft, below the same, the 
motor, which is carried un the forward half 
of the keel, being placeil loft. from the 
escape valve. 

The engine — a 6-8 h.p. Simms petrol 
motor, with Simms-Bosch ignition — serves 
to ilrive a propeller made of light pine, and 
of shape and pitch as approved by Sir 
Hiram Maxim. The propeller is iA "iMo. 
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in weight, and revolves in a circle 8ft. in 
diameter. The blades are 4ft. in width at 
their widest part. The drive is communi- 
cated to the screw from the engineshaft by 
means of doubly universally-jointed pro- 
peller-shaft, steadied in its centre by an 
adjustable ball bearing slung by four wires 
from the angles of the keel frame. The 
engineshaft carries a steel pinion, which 
meshes with a gun-metal spur wheel ten 
times the diameter of the pinion, this spur 
wheel being carrieii on a shaft attached to 
the rearward universal joint of the pro- 
peller-shaft. Thus the propeller revolves 
at one-tenth the speed of the engineshaft, 
the normal rate of which is 1,500 revolu- 
tions per minute. The usual coned fric- 
tion clutch forms part of the engine fly 
wheel, and a free-wheel clutch with starting 
band is also fitted to the engineshaft. 

Cords from the clutch and starting clutch 
mechanism are led back to the aeronaut's 
car, which consists of a platform on bam- 
boo supports situated in the centre of the 
rear half of the keel. The engine can 
therefore be started and disconnected from 
the propeller-shaft, and by similar means 
the sparking is advance<l or retarded by the 
aeronaut at will. At the stern of the keel 
is placed the rudder, with lines to the car, 
from which also depends the balancing 
trail rope. Just forward of the car on the 
top of the keel frame is placed a blower, 
connected by silken pipe with the interior 
of the gas bag, and which can be operated 
bv the aeronaut when it is necessarv to 
control the distension and equilibrium of 
the balloon. The ballast control lines are 
also led to the car. The gas bag is filled 
with hydrogen gas, made at the rear of the 
airship shed by a gas-generating plant. The 
airship made its first trip on the evening 
of June 23rd, and successfully demon.strated 
its steering abilities. 
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A British-built Airship. 

PAXUZZI has instructed Mr. 
Fredk Walker, of Oxford, to 
design his air yacht " Spezia." 
It is 230 feet in length, and the frame, of 
rolled aluminium bronze, is analogous to 
that of an inverted ship, the car being part 
of the rigid structure. The aerostat con- 
sists of thirty-two gasbags, within a double 
waterproof stout enveloi>e. Each bag is 
separately connected to an electric pump, 
exhausting the gas into a hydrogen reservoir 
under pressure. Inflation and deflation 
may be accomplished without loss. The 
bows are protected by a metal shield. The 
aerostat is merely an auxiliary lifting power. 
The two proi)ellers, eleven feet in diameter, 
placed angularly forward and above the 
centre of gravity, rotate under a triple aero- 
curve surface extending no feet from the 
hull on an adju.stable frame. The motor 
is a petrol turbine, compressed air being 
used to form the mixture, and by its expan- 
sion through the jackets, keeping the tem- 
perature low. This type is specially de- 
signed for the "Spezia." A dynamo is 
driven direc^tly from the motor, which is of 
55 h.p., and operates two motors on the 
twin propeller-shafts. The lateral equili- 
brium is maintained by a gravity balance 
controlling rheostats on the motor circuits, 
and longitudinally by a long pivoted tube 
containing 56 lbs. of mercury', tilted by a 
worm sector driven by a small motor con- 
trolled 1)V a i^ravitv balance. Both actions 
are automatic and anticipator)'. The total 
load is 6,000 Ib.s., and the lifting power of 
the aerostat is 4,200 lbs. The airship is 
expected to be ready for a trial trip early 
in August. 

Mr. James F. Carter, of Bath, represented 
the Aeronautical Institute and Club at the 
International Commission on Aeronautics 
held at Berlin from May 19th to 25th. 
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Motor Balloons and the Pole^ 

By JOHN MUNRO. 



ANDREE tried to reach the pole in 
an ordinary balloon, unsteerable, or 
driven bv the wind, and he was 
unable to land on the ice for fear of not 
rising again. He was, in shorty at the 
mercy of the weather, and trusted in luck 
for a poleward wind of sufficient speed and 
duration to waft him over the Polar Sea. 
With a " steerable " or, as I prefer to call 
it, a " motor balloon," the case is different, 
and I propose to show how the pole might 
be reached bv it. 

A navigable balloon is automobile or self- 
propelled, and can travel in a calm or even 
against a light wind, when an ordinary 
balloon is useless, and it has only to fear 
strong contrary winds. It therefore admits 
of a larger variety of weather than an 
ordinar)' balloon, and in summer quiet 
weather is not unusual in the Arctic 
regions. Another advantage is that a 
motor balloon travelling not far above the 
ice can be landed on it for shelter" in un- 
favourable weather, and, rising again by its 
aerial s(Tews, continue the voyage after the 
storm is past. 

Moreover, hydrogen, to comjHjnsate for 
gas lost by leakage through the silk, could 
be generated from the ice, snow, or sea 
water by decomposing it with an electric 
current from an accumulator or dvnamo 

¥ 

driven by the motor of the balloon. The 
peri(Ml of the journey might in this way be 
prolonged if necessary. 

1 therefore briefly suggest the following 
plan to reach the pole or other inaccessible 
points : 

(i.) Go by ship in summer as near the 
pole as possible — say to the north of Spitz- 
bergen or Franz Josef Land. 



(2.) Finish the voyage over the polar ice 
in a motor balloon, taking care to shelter 
on the ice if spells of bad weather occur. 

(3.) Keep up communication between 
the balloon and the ship or headquarters, 
so that the position, progress, and welfare 
of the ball(x>n are always known to the ship. 
In the event of a breakdown requiring help 
from the vessel, she could be provided with 
at least one spare motor balloon, and 
through knowing the position of the dis- 
abled ball(K>n, would come to her assist- 
ance. In the last resort the aeronauts 
(*()uld, of course, travel over the ice like 
Dr. X an sen, and for this might be pro- 
vided with light collap.sible boats. 

Motor balloons are now made to travel 
ten miles an hour and upwards. Dr. 
Barton's, made for the War Office, is a 
combined motor balloon and aeroplane, 
and is reix)rted to make about twenty miles 
an hour, and keep aloft for forty-eight or 
liftv hours. Renard and Kreb.s, the French 
militar)- ballooni.st.s, are pro<lucing a large 
motor balloon, which is to do about as 
much, and many other inventors are en- 
gaged on balloons of the kind. 

It will not be difficult for a ship under 
ordinary conditions to get within 500 miles 
of the pole, and if they are favourable it 
will be possible, as in the case of the Due 
D'Abruzzi, to get much nearer. At a si>eed 
of ten miles an hour the balloon would 
reach the pole in fifty hours, and at double 
the speed in twenty-five hours, or fifty hours 
there and back. Dr. Barton's apparatus 
might therefore be .sufficient if adajned for 
the puri>ose. It show.s, at all events, that 
we are now in a position to construct a 
balloon capable of accomplishing the feat, 
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especially if a de\'ire for producing hydro- 
gen is adopted at need. The performances 
of motor cars appear to show that there 
would he no difficulty in carr)'ing petrol 
or other fuel enough for the voyage, which 
need only be a dash. As it seems but a 
question of design and detail, it is perhaps 



worth while for Arctic explorers to give the 
motor balloon a trial. At present much 
money is being spent, and many hardships 
endured, in adhering to the old plan of 
travelling over the ice — a plan which has 
thus far been attended with failure, and pro- 
mises no better success in the future. 



Short Flights. 



The committee of aerostatic exixjrts have 
decided upon a figure 8 course as the 
aerial speedway for all flights in connec- 
tion with the World's Fair prize of 
^25,000. Prior to the race the compet- 
ing airships will have to fly a series of 
trials over a ten miles course, the measure- 
ment of which will be indicated by captive 
balloons. 

^\^ ^r ^r 

Dr. Barton, the inventor of an airship 
to which we have already referred, and 
which is being experimented with by the 
English War Office, has been elected presi- 
dent of the Aeronautical Institute and 
Club, which holds its meetings at the St. 
Bride's Foundation Institute, Ludgate 
Circus ; and he acted in that capacity 
for the first time at the meeting of the 
Aeronautical Institute on Friday, June 6th. 

-^r ~>r ^r 

On June 21st the Aero Club sent up 
three balloons at Ranelagh Club, Barnes. 
The balloons were : " The City of York," 
belonging to Messrs. Spencer Bro«. ; " The 
Graphic," belonging to the proprietors of 
the Graphic; and " The Vivienne," belong- 
ing to Mr. A. C. Leslie Bucknall. Among 
the passengers were the Hon. C. S. Rolls, 
Mr. James Butler (president of the Aero 
Club), Miss Butler, and Mr. Kenneth Bar- 
rington. Mr. Leslie Bucknall descended at 
Rainham, narrowly escaping a large lake. 
The " Graphic " came to earth near by. 



At Toulon, France, on June 9th, Lieut. 
Baudic ascended in a balloon belonging to 
the naval aerostatic park. The balloon 
went to the eastward to sea, and was fol- 
lowed by two tori)edo boats, but fell into 
the water and disapi)eared. 

^>r ^>r ^>r 

The Archduke Leopold Salvator made 
an ascent a few weeks ago in his balloon 
" Meteor." Starting from Salzburg, he 
crossed the snow-<'lad Austrian Alps at an 
altitude of 10,000 feet. The Archduke 
landed safely at Judenberg, in the Styrian 
Alps, after a voyage of four hours. 
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The Bath Balloon Centenary. 



By the Hon. 

A GATHERING of scientists interested 
in aerial navigation took place 
under the auspices of Mr. Patrick 
Alexander at Sydney Gardens, Bath, to cele- 
brate the centenary of the first balloon 
ascent made at Bath in 1802 by Garnerin, 
a pioneer of ballooning. At 4.20 a small 
sounding balloon was despatched, equipped 
with self-acting instruments for recording 
pressure, humidity, and temperature, and 
a pilot balloon was despatched at five 
o'clock to determine the velocity and direc- 
tion of the wind. 

At 6.10 the "Alexander" ballcMjn, con- 
taining 35,000 cubic feet of gas, and bear- 
ing Messrs. Gaudron and Poole, rose 
majestically amid loud cheers and waving 
of hat.s, it being the preci.se moment at 
which Garnerin left the same .spot one 
hundred years ago. 

A dinner was held in the evening, those 
present including Major Baden-Powell, Dr. 
Barton, Messr.s. Young, Groombridge, and 
Cody, of kite fame ; Mr. Eric Bruce, repre- 
.senting the Aeronautical Society; the Hon. 
C. S. Rolls, of the Aero Club ; and Major 
Trollope, from His Majesty^s balloon fac- 
tory, Aldershot. 

During dinner news was received of the 
descent of the " Alexander " balloon, with 
its occupant.s, near Bristol ; and also a tele- 



Chas. S. Rolls. 

gram with information of the finding of 
the sounding balloon, with its instruments 
intact, in the same district, the self-ripping 
arrangement having been adjusted so as 10 
bring the balloon down before it had 
reached the coast. 

On the .second day the party drove out 
to Mr. Alexander's experimental works at 
Batheaston, where an elaborate programme 
had been prepared. Novel experiments 
were shown in the laboratory, where Mr. 
Alexander has devoted a score of years to 
the systematic* study of the flight problem 
and other research work. Countless forms 
of wings and pr(>i)ellers were shown in mo- 
tion, and then from the top of a high hill 
commenced a demonstration of ('ody's 
aeroplanes. A fresh easterly wind was 
blowing, and the finst machine — resembling 
a huge bird, .some 20ft. in length, with 
.several" rows of wings — ascended into the 
air after the principle of a kite, but with 
almost .sufficient lifting power to raise a 
man. The machine was let out on a mile of 
wire, and there remained perfectly steady 
for several hours. It seemed evident, in- 
deed, to those pre.sent that it only required 
a small propelling motor to replace the 
pull of the wire, and the great problem 
would be solved. Several small kites were 
.sent up the wire to the big machine, one 
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of these "messengers" carrjinj^ a charge 
of gun colton, which explwletl ddvviiwarils 
on reai-hing the top. The novel sighl i)f 
these machines, ami espei-ially the report 
nf the ex|iliision, caiiseil much wimlerment 
in ihe dislrirt. 

(?oiisi(.Iera1>le ilisappointment was felt 
that Mr. Cody had not l.rought his hirt;est 
machine, but iht- difficuhies of carriage had 
rendered it impossible. With this ma<']iine 



ing balloons in different parts of the 
world were then shown. Some of them 
were jirovideil with automatic cameras for 
taking ]ihotographs of the country from 
various aUitudes ; one had attained a 
height of nine niile.s, while another hail 
travelled from Hath lo Fecamp, in France, 
at the rate of 120 miles an hour, having 
been picked up exacilv one hour after its 
despatch. 




THE CODY ABROPLANfi. 



Mr. Cody has ..flen been <-arrie,l up ihc 
wire i>f the other kite silting in a small 
basket, and by adjusting hi.s angle he ran 
" fly " up or down at any speed he pleases. 

The parly was entertained lo luncheon 
by Mr. Alexan.ier. and afterwards a -bal- 
lon somle " was sent off carrying the usual 
automatic recoriling instruments. Some 
interesting results obtained by these .•iound- 



Some further experiments were shown 
in the laboratory on Herzian waves, and 
some stray " wireless " currents were pickeii 
tip on a Marconigraph, and then followed 
the concluiling experiment, which consisted 
of purposely cutting the cord of the kite 
machine, whicli was then seen to descen.l 
gently to the ground without losing its 
balancf, the object being lo demon.slrate 
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that if 3 flying marhine huilt on ihe aero- 
plane prinriple were to have a breakdowJi 
in its propelling power the machine, if 
properly construrted, would not fall with 
3 rapidity that would endanger the life of 
the aeronaut. 

These experiments were arranged by 
Mr. Alexander in association with the 
Aeronautical Society and the Aero Club of 
Great Britain, and were witnessed by 
Major Baden-Powell, Major Trollope, Mr. 
Eric Bruce, the Hon. C. S. Rolls, Dr. 



Barton, Messrs. Field, Young, Groombridge, 
and other gendemen who had come from 
various parts of the country. Sir Hiram 
Maxim being unavoidably prevented from 
attending. 

The i8o2 A.^Cent. 

We cull the following from the Bath 
Chrnnirle of September glh for the year 
iSo3; 

The curiosity which had been excited 'n 
this city and throughout the country 
around it, in consequence of the spirited 
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slep taken by Mr. Gaie, fur the grati- 
fication of the public, (he engage- 
ment of M. Gamerin to ascend from 
Sydney Ganlens in his balloon yes- 
terday afternoon, was gratified to 
its amplest extent by the most sub- 
lime spectacle ever exhibited here. 
The beauty of the afternoon, the 
clearness and stillness of the atmos- 
phere, adiied infinitely to the in- 
terest of the sight, not only on ac- 
count of the steady and prolonged 
view which it allowed us erf the gal- 
lant aeronauts and their stupendous 
machine, but also because it pre- 
cluded that alarm which would have 
been naturally entertained for the 
fate of the aerial voyagers had the 
circumstances of the weather been 
less favourable to the expedition. 

The process of filling commenced 
early in the afternoon ; it is exceed- 
ingly simple, and was conducted in 
the following manner: About thirty 
hogshead.s, containing the iron and 
vitriolic acid, largely diluted, were 
disposed in circles; a tube aflised 
to the head of each vessel con- 
ducted the gas produced into 
another vessel inverted in water, 
whence the whole accumulated air 
was conveyed through an oil-skin 
tube 10 the bottom of the balloon, 
which was situated in a railed area 
in the middle of the grand walk. 
Immediately before his ascent, in 
order to give a more complete view 
of the balloon, M. Gamerin, with 
his companion, Mr. Glasford, wa.-j 
towed, at a slight elevation, to the 
summit of the walk, and back to 
the enclosed space. After they had 
saluted the company, about half- 
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ascended, sailing slowly and majestically, 
in the direction of the winil, above the 
valley, till it was lost behind the hills (o 
the right of Prior Park.- The neighbour- 
ing eminences crowded with gazing mulli- 
tu<les anil richly illumined by the declining 
sun, the garilcns fdled with eleganrt' and 
fashion, the streets and roofs iif the housts 



covered with spectators, and the liallocn 
granilly sailing through the blue exoanse, 
presented a picture which can only be con- 
ceived by those who were, like ourselves, 
spectators of the same. About a quarter 
past seven M. (Jarnerin and bis companion 
rlescended in jierfect safety in a field rear 
Mells— a distance -if siMceii miles. 



Chasing; a War Balloon. 



AK exciting chase after a war balloon 
was started from Stamford Bridge 
on August 30th. The Rev. J. M. 
Racon was the originator and promoter, 
and the idea of it was that, in order to 



After a time, however, the pace if the 
balloon became hopelessly slow, and the 
cyclists finally ran their quarry to earth in 
a cornfield near I.eaiherhead, when " Com- 
mamier" Itacou surrendered and delivereil 




capture the balloonist when he descended 
and to seize his despatches, cyclists should 
pursue the fugitive balloon through the 
country. The balloon started on a south- 
westerly course, and for a time drew slowly 
away from a party of nearly eighty cyclists. 



up his clesiiatches. I. 
ihe spectators lost his 



was carried to a height of aUmt sixiy yards 
before he let go the rope and fell heavily 
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Motor Aviation of To-day and of Recent Yeats. 



[All rights reserved.] 

Aerial Stability. 

Mr. Hargrave, when experimenting with 
his numerous and varied rubber-band driven 
models, was bothered by the centre of 
gravity shifting along the machine, as the 
nibber bands shortened by contraction, so 
that he had to design these models with 
the right percentage of the sustaining sur- 
face or " body plane '' longitudinally ahead 
of the mean position of centre of gravity. 
Mr. Hargrave says in one of his papers 
read before the Royal Society of N.S.W. : 
" A number of experiments regarding the 
positions of the centres of gravity and of 
effort were made, so that the risk of 
damage to a valiftible machine might be 
minimised. A cross-bow was made for dis- 
charging various forms of stick and paper 
models with adjustable weights. It is 
found that if more than twenty-five per 
cent, of the area is in advance of the centre 
of gravity the models turn up, and wreck 
ensues as a matter of course." 

As an instance of the resourcefulness 
brought to bear by Mr. Hargrave in the 
development of these admirable models, 
the following further extract may be quoted 
from the same paper : " At first I stretched 
the indiarubber from aft forward, but in 
most of these models it is stretched from 
forward aft. The reason for the altera- 
tion is that as the indiarubber contracts the 
centre of gravity of the machine is shifted 
towards the fixed end of the indiarubber, 
and if there is power sufficient to propel 
the machine upwards at starting we want 
the centre of gravity moved forward to 
decrease the angle of elevation as the 
power of the elastic decreases." 



By SIDNEY H. HOLLANDS. 

iContinu4d from page 119.) 

For transverse stability Mr. Hajgrave 
made the lateral halves of the main sus- 
taining or " body plane " at the " diedral " 
angle, which has already been described 
and illustrated (see also description of 
Prof. Langley*s " Aerodrome "). This ar- 
rangement of sustaining surface may now 
be regarded as the standard provision for 
transverse stability. Nothing meeting the 
case better has yet been devised. 

The maintenance of equilibrium and 
consequent stability must be automatically 
effected (this condition has been urged 
already herein, but it cannot be too strongly 
insisted upon) in order to meet all possible 
emergencies, and if practicable there must 
be even greater stability than birds are 
endowed with, as man and his aerial struc- 
tures are at a distinct disadvantage when 
compared with these, which are, as Mr. 
Chanute happily described them, " instinc- 
tive acrobats," and ever alert at all points. 
It is even said that the albatross occasion- 
ally sleeps on the wing. 

The automatism of man's aerial machine 
would supply the place of the bird's mar- 
vellous instinct, its constant vigilance, and 
agility. 

Mr. Le Bris in 1867-8 in France, Herr 
Lilienthal in 1894-7 in Germany, Messrs. 
Chanute and Herring in 1896-8 in America, 
and Mr. Percy T. Pilcher in 1896-9 in 
England have all achieved extraordinary 
feats in the way of preserving the equili- 
brium of their respective aerial sailing or 
gliding machines. This was done some- 
times even in high winds, and then, in 
particular, they must have been wonderfully 
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on the alert and prompt in manoeuvring. 
Longitudinal instability has been the great 
trouble with these machines, and this has 
had to be incessantly battled with by the 
judicious and active exercise of the "air 
gymnastics " that Dr. Lilienthal told us he 
had to resort to. 

It is a significant fact that LilienthaPs 
and Pilcher*s machines, both of which ulti- 
mately caused the death of their operators, 
were not provided with automatic longitu- 
dinal stability, and in both cases the fatal 
plunge was preceded by an involuntary 
somersault of the entire machine — in one 
case forward and in the other backward. 
This further emphasises the necessity for 
automatic stability. 

Now this vigilant gymnastic performance 
would not be practicable at all in anything 
larger than a one-man machine, hence the 
imperative need for the only safe provision 
in all large aerial machines. 

It says much for the extraordinary skill 
and resource displayed by those unhappily 
deceased gentlemen that they prosecuted 
their perilous aerial exploits for between 
two and three years before meeting with a 
serious accident. Though lementably sacri- 
ficed to the cause, aviationists acknowledge 
with gratitude that they materially helped 
it forward by adding largely to our limited 
store of recorded practical experience. 

Le Bris created a " record " for altitude 
in sailing flight which has not yet been 
broken, having once soared to a height of 
2ooft., sailing a distance of 6ooft., and 
survived it. 

Mr. Chanute made a happy suggestion 
in his book " Progress in Flying Machines," 
which has also occurred to the present 
writer, relative to air-sailing experiments, 
viz., that they might be advantageously and 
more safely practised from a ship or a 
boat out on the water. This could be done 



still more conveniently from an elevated 
flush platform or staging erected on a raft 
or pontoon, similarly to the method since 
successfully adopted by Prof. Langley on 
the wide but secluded reaches of the Poto- 
mac river. This course was apparently 
suggested to Mr. Chanute by the 
chronicling of Le Brisks exploits, due to the 
fact of the latter experimenter being' a 
master mariner and an excellent swimmer — 
moreover, by reason of his soaring vehicle 
being adapted for floating on water, having 
a canoe-like body or car (13ft. 6in. long). 

The association, however, apparently 
never occurred to Le Bris, for he pro- 
ceeded on somewhat similar lines to Lilien- 
thal, and although he did not meet with 
a fatal accident, he did on one occasion 
fracture a leg in landing. 

Two apposite remarks of Lord Rayleigh, 
expressed in a paper entitled " The Soaring 
of Birds," written by his lordship in 1883, 
may be fitly quoted here. He says : 
" However the feat may be accomplished, 
if it be true that large birds can maintain 
and improve their levels without doing 
work, the prospect for human flight becomes 
le.ss discouraging." Then again he points 
out that " when a man can launch 
himself from an elevation and glide long 
distances before reaching the ground an 
important step will have been gained, and 
until this can be done it is very improbable 
that any attempt to maintain the level by 
expenditure of work can be successful." 

Lord Rayleigh expressed this latter 
opinion in the year 1883 — ^just ten years, 
it will be noted, before Lilienthal embarked 
on his instnictive course of gliding-flight 
experiments. 

While just completing this article the 
writer received a very interesting communi- 
cation from the States recounting the latest 
series of sailing or gliding-flight experi- 
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ments by two gentlemen hitherto unknown 
out of America, viz., the brothers Wilbur 
and Or\ille Wright, of Dayton, O., who 
have made some daring but successful de- 
partures from the Lilienthal practice both 
in metho<Ls of flight and design and struc- • 
ture of apparatus. The writer purposes 
devoting a separate subsequent paper to 
their experiments at length, but will quote, 
in conclusion of this chapter, an apt remark 
of theirs, provoked by their experience : 
•' The balancing of a flying machine is very 
simple m theory. It merely consists in 
causing the centre of pressure to coincide 
with the centre of gravity. But in actual 
practice there seems to be an almost bound- 
less incompatibility of temper which pre- 
vents their remaining peaceably together 
for a single instant, so that the operator, 
v;ho in this case acts as peacemaker, often 
suffers injury to himself while attempting 
to bring them together. . . The bird 
has learned this art of equilibrium, and 
leamrrd it so thoroughly that its skill is not 
apparent to our sight. We only learn to 
appreciate it when we try to imitate it. 
Now there are two ways of learning how to 
ride a fractious horse — one is to get on 
him and learn by a(*tual practice how each 
motion and trick mav be btst met ; the 
Other is to sit on a fence and watch the 
beast awhile, and then retire to the house 
and at leisure ligure out the best way of 
overcoming his jumps and kicks. The 
latter svstem is the safest, but the former 
on the whole turns out the larger propor- 
tion of good riders. It is very much the 
same thing in learning to ride a flying 
machine. If you are looking for perfect 
safety you will do well to sit on a fence 
and watch the birds, but if you really wish 
to learn you must mount a machine and 
become acquainted with its tricks by actual 
trial." 



The writer heartily endorses Messrs. W. 
and O. Wright's advocacy of the latter and 
practical course. 

The alternative sedentary method 
described above reminds him of the case 
of a youth he once knew, who was fired 
with ambition to become a crack swimmer, 
but whose careful maternal parent severely 
bade him never on any account to enter 
the water until he could swim, but pre- 
scribed the safe alternative course of daily 
practice on the hearth rug. 

Fallacies in Flight. 

" How not to do it" is a branch of educa- 
tion not to be despised, and perhaps more 
particularly is that the case in the .subject of 
this series. It is by rigorously weeding out 
the fallacies that the student of aviation is 
provided with a clear, unencumbered field, 
and is thereby enabled to "take up the 
running " where his less persevering prede- 
(^essors have left off — where the demise of 
the latter has not terminated their laudable 
eff'orts. 

Having already dealt finally with balloon- 
ing schemes in a previous chapter, I need 
say no more on that point, particularly as 
it does not come within the realms of true 
flight. 

First and foremost, then, let the intend- 
ing student and experimenter in flight be- 
ware of each and every scheme which pur- 
ports, or appears to him, to create power, 
to produce it from nothing — the old, old 
"l>erpetual motion" delusion, that dies so 
hard, and is the wildest of all physical 
fallacies, as all such schemes contravene the 
stem and all-pervading physical law of the 
"conservation of energy." 

I hope that now I need address this par- 
ticular warning only to the tyro, or to the 
untechnical student of maturer years ; and 
it is a noticeable fact that the .subject of 
artificial flight (I do not say the study of 
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it) has often a powerful fascination for even 
the lay mind. 

Now, to turn from the general to the 
particular, the next fallacy I will allutle to 
is that of the supposed "valvular action" 
of the natural wing, and the application of 
such a principle to aerial machines (fig. i). 



to the head of ihe long-stroke piston rod, 
centrally, and moved up and down vertically 
ttith it (fin 2). My notion was that these 




■ttempt 



As I have remarked in a previous allusion 
to this now exploded hypothesis, it was be- 
lieved that the function of the wing-feathers 
was to act as valve.', opening on the up- 
stroke to reduce resistanre, and closing on 
the down-stroke impermeably to give (as it 
was thought) the maximum lifting effect. 



Wen 



that this 




fallacy, and (hat the natural wing wa.s so 
sulwliviileil for other reason.';, which have 
been dealt with in previous chapters, 

l^t me confess that in my ycmnger days 
I, like perhaps the majority of fledglings in 
aviation, did not escape being bitten by 
this specious fallacy, and went the length 
of constructing a steam mo<.iel to work on 
this principle^vhich, of course, it flatly re- 
fuse<l to do— that is. to lift itself in ihe air, 
although the little direct-acting steam motor 
went all right. There were two horizontal 
hexagonal frames having six triangular 
spaces nearly filled with a number of ribbon- 
like valve* opening <lownwanl only, and 
slightly overlapping each other. One of 
these valvular frames was a fixture to the 
motor, and the other was fastened direct 
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It is perhaps not quite correct to class 
this among exploded ideas, as it contravenes 
no physical law, and so is not inip.issil)le; 
but, in the sense of being a highly-impractic- 
able system — that is, the most extravagant 
of power conceivable — it is a fallacy. As 
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such, I may be rendering a service to some years by lilienthal. Pitcher, Chanute, and 
intending e k per im enters in warning thetn off Wright — which 1 have dealt with elsewhere 
it. Here, again, I have "been through the — are not instances of man flight, but quite 




fit. 3. 

mill," which fact niiy a<id weight to my 
(See figs. 3, 4, and 5.) It may 
lie borne in mini! that the failures (arising 
frum failaridus notiiins and methods, a.s 
well as other causes) are often more instruc- 
tive than the successes. 

Thai man can ever fly by his iinaidril 
muscular powers — by this, of rour.se, is to 
be understood sii'Uniifii flight — is another 
and a rather widely-spread delusion. This 
is more particularly the rase as regards using 
his arms to actuate wings, or other sustain- 
ing appliances. Apparatus has been de- 
vised at different times intended to be 
worked by the legs (see fig. 6), which, as we 
know, have a ciinsiderably larger allowance 
of power than the arms, hut with all such 
apparatus hitherto tried the power resident 
in even these limbs has been found quite 
inadequate. 

It will, I think, be scarcely necessary to 
remind the reader that the .soaring and 
gliding experiments carried on of recent 
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fares without nmvalile «''tnf;s or i>lher prn- 
pellers, Tn this ilemonslration the "trip" 
only lasts as l<mK as thu inilial impulse 
^■ained iiy running ahead ,if;ainsi a hreesie 
anil launching off a hill-side, the man first 
carr^-inf; the apparatus anri then heinj; in 
turn eartieil by ic^ — to skim along in a more 
or less desrenciinf,' niurse, and (when all 
goes well) settling .l<nvn gradually l>y pai 



. land safely 



; hundreds pe: 



hy means of which, when out adrift from 
I.eneath a l>all<.on at high aliitu.le, they 
fiindly hoped m prcpel their respective 
apparatus in a horizontal rourse. 

The tragedy that ensued in earh case 
might have been easily anticipated ami 
averted. This should be an impressive ob- 
jert lesson to those aspirants — and they 
des.-ribe.I as fcolhardly— who will 



drop|)ing to (he earth from an 




of the apparatus and to effer 
ing. The course that has 1. 
certain hare-brained enthusiast? 
really deserve the epithet) .jf la 
a cliff, a tower, or other sheer ei 
even rutting themselves adrift fn 
a balloon, is as wil.i an.l re.-kl 
wholly unne.-essary. Really < 
sympathise with iho>:e who delibt 
and meet their ileath in this way, and. 
moreover, who thus help to bring ridicule 
on sane legitimate experiment. The tni- 
fortunate, ill-advised men I.etur (in 1852) 
and De Gr<K.f (in 1874) pinneil their faith 
and their lives to different, iiut eijually im- 
practicable, forms of parachute phis wings, 



1 uMndonal aoi^w*.!; 

;1 altitude, instead of honestly 

pparatus 

the water — 

, as that we 

know with truL- controllable an.l 

ible flight is impractii-able for t 




previously stated, but iviih a iircliminary 
Inunching run forward, either on the level 
or on a gentle ilnwn grade, until finally air- 
borne. This is the legitimate ruurse, that 
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which all ihe larger birds of flight have to who is down need fear no fall," no fatal 

follmv. ami which must inevitably distin- accident ensues, and the experimenter hav- 

guish ihe ullimale prarlicahle aviator. With ing exercised discretion lives to fly another 

such apparatus and such a course, in making day ; whereas, if he had pursued the fcwmer 

progressive trials and experiments with the reprehensible method, outraged gravitation 

earlier undeveloped forms, if a particular would surely have claimed him for its own. 
form be a failure it fails lo rise, and as " he (To h: conlinufd. ) 



Balloon Ascents by the Aeroaaotical Instittite. 

ON Cnronati<m Day the celebrations reached was 5,^00 feel, but whenever a 

at Becfcenham iricludeil a balinon photograph was taken a partial descent was 

ascent by M. T.audrun and Dr. Har- made for the purpose. They came to earth, 

ton, members of the .\er. .naui ical rnstitiHe after crossing the Straits of Dover, on a 

and Club. The accompanying illustrations deserted portion of the Krench coast at 

are from photographs takon from the bal- Hemmes d'Oye, nine miles from Calais, 

loon during its flight. The greatest height The time "as gh. 20m., and it was quite 
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TtlE SEVEiS04l< 



laniling he has 



■xpe 



1 has (• 



the Channel tin his maiilen I>alliinn asct-tit. 
By the kindness -f M. Cau.ln.n an in- 
structional lialliitm ascent was arranjied for 
(he edification of the memhers of ihe Aero- 
nautical Institute on August ^oth at lieck- 
enham. Hesiiles M. tJaurlnm. who t.iok 
charge of the l>all(Hin, (here ascendeil Mr. 
0. C. Field (hon. seerelary of the chil.) and 
Mr. R. McNair. The balloon desi;ended at 
Kochesler, and the aeronauts were back at 



5SES TrtkOUOH FARINBOROUaH, KENT. 

K(:-kt'iiham in the ronrse iif Iho hours. 
Several |ihi>toj,'raiihs reproduced in the pre- 
st-in issue «cte taken on that occasion — 
some liefore starting, and others from the 

M. Santus-Dumunl is having a new air- 
ship liuili, in which he propcises to cany 
passengers around Paris and Versailles. 
The lialloim will be egf;-shapeil, 75ft. long, 
and somewhat larger and more powerful 
than any of its pre<lecessors. Areomnioda- 
tion will l>c provide<l for eight passengers, 
besides the crew of two, and it is staled 
that bookings haie already been taken, 
although the air-ship is not likely to be 
ready for two months. 
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INSTRUCTIONAL ASCENT AT BECKENHAM, AUO. lotti. 



Tbe Late Dr. Otto Lilieathal. 



"NKOBAHl.V 111. |.ra. li.-al exiRTi.n.'nler 


- very hi-hly essenti 


al (inalifLCations— he 


in thf liflil n( dL-nit-mary tniu fii;ihi 


^^as a man ne ci.iilil i 


II afl'ord 1o lose. 


has renilLTcl siirh valuable serviro 


There is r.insolalio 


n and much gain tii 


t.i thai cause as the late Dr. Otui Lilit-nthal, 


us in the fact that 


liefiire the lamented 


<,f (;r..s-«e Lirhlerfel.le, near Kerlin. 


sacrifii-e of his life in 


1897 — ihroiij^h, it is 


His invaluahle e\perinienls ilt-nio.istraleil 


to be feared, the rela> 


.^a cami.m and vigil- 


the jir-ssibilities and the limitaliuns of a true 


aiLce Ix.rii of suivuss- 


— he had duriri;: the 


aerial machine of jiraciicalile (limensiims 


precedirif; two anil 


a half years safely 


canyin[^ intelligent control, i.e., a human 


effected a host of very 


in.struptive and inter- 


Ijassenger. 


eslin^ clemiinstraiiiuis 


of a!is..liilely free 


These experiments were cimducteii 


iiVuWn^ night— ill all 


al",ut t«o thonsan.l 


mainly uith motorless ap|iara(us, Imt that 


flights. 




is as il should be in the initiatory sta^^e of 


Niii only did Dr. 


Lilienthal effectually 


true flinht, of which Dr. Lilienthal was so 


advance the jiroblem 


in this way, but left 


itntirint; an e.xponenl. A clever mechanical 


on rec-.r<l a mass of v; 


duable data, deduced 


engineer and physicist, possessetl, moreover, 


from the f<)regoing, ir 


1 contributions ti> the 


of ^'re:lt personal courage ami per.-ie vera nee 


tei-hnical press. 
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The Bicycle as an Accessory to Ttue Flight. 

By Sidney H. Hollands and G. Lacy Hillier. 

(Continued from pag§ 111.) 



[All rights reserved.] 

PART ir.— THK AIR-BORNE 
BICYCLE. 

THE l)icycle of to-day is in a sense 
always air-horne, in that the all- 
pervading pneumatir tyre interposes 
a rontinuous stratum of compressed air 
between the machine and the road. How- 
ever, we scarcely need remark now that it 
is not in that sen.se we use the term herein. 

By and l)y we may find it expedient to 
coin a neat acljective, analogous to the 
word anii)hil)ious, hut to apply to the class 
of vehicles that we see looming in the near 
future, that we may now quite rea.sonably 
expect to l>e evolved: a vehicle at once 
adapted to travel terrestrially and aerially. 
At present, however, the above sub-heading 
appears to be the nearest approach to its 
true description available. 

Attention has been given for centuries to 
the question of flight, but very few in- 
ventors have begun at the beginning, and 
it is as impossible to evolve a successful 
flying ma(*hine withcjut a sound basis of 
preliminar)- jtrnf/resslve experiment to-day as 
it would have been to build a perfe(*t safety 
bicycle of 1902 pattern in the year i860. 

The bicycle as perfected upon the racing 
path has done much outside the sp(m of 
cycling; the improvements in detail have 
l)een adapted to other uses. Ball bearings, 
single and double, in cages and free, were 
tested under the most careful observation, 
and mav now be fecund fitted to manv other 
vehicles and machines, particularly where 
it is desired to transmit power with a mini- 
mum loss from friction. 

The propeller shaft of Santo.s-Dumont's 
" airship " is run in, and supported by, 



ball bearings of the cycle type. The cycle 
(iriving chain has been similarly improved; 
in .short, every part has been carefully con- 
sidered under conditicjns of actual work, with 
results that do not need to be particularised. 

The histor)' of the development of the 
bicvcle in manv wavs i)arallels the lines of 
rlevelopment which a flying machine heavier 
than air would follow, at least in the earlier 
stages, and the bicyclist would be a useful 
helper in this woik. 

The cycle provides a means whereby a 
greater rate of speed can be attained than 
in previous gliding-flight methods, and pre- 
sents this further advantage, that, being a 
balanced machine, the behaviour of experi- 
mental aerial adjuncts at high sj^eed could 
be carefully studied. 

Even with the extra weight involved, and 
the extra surface presented to the air, it 
should be possible to attain a much greater 
speed than has ever been reached by a 
man running thus encumbered. 

From the particulars given in Part I. of 
this series, relating to pa.sl experiments in 
gliding and soaring flight by other methods, 
certain points are made clear to the intelli- 
gent reader. Primarily, high speed is a 
necessity, anrl in a lesser degree has hitherto 
been attained by running on foot, towing, 
and by the aid of kites, the latter giving 
soaring results only. 

Obviously, a man running with a flying 
machine that has adequate area of surface 
for su.stentalion of the total load at speeds 
within his reach, thus hampered, could at- 
tain but a moderate speed whilst carrying 
the apparatus and him.self on foot against 
an air current either natural or induced, 
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although he may in a measure reveal the 
behaviour of the apparatus; but it is a 
laborious method, and, moreover, is quite 
lacking in the i)ositive steadiness of travel 
and freedom from involuntary sudden tilt- 
ing of the apparatus which should char- 
acterise high speed aerial apparatus of much 
less area carried on a steadying wheelbase 
such as the bicvcle affords. 

If, however, the apparatus is towed, it is 
then allied to kite flying. As such, it is 
not free flight, and does not further advance 
the object now aimed at. Furthermore, we 
have to deal with the question of equipoise 
and consequent stability in the air-borne 
bicycle. 

Professor Bell Pettigrew, in his very 
instructive work " Animal Locomotion," 
says: "The speed attained by man, 
although considerable, is not remarkable ; 
it depends on a variety of cir(*umstances, 
such as height, age, sex, and muscular 
energy of the individual, the nature of the 
surface to be passed over, and the resistance 
to forward motion due to the presence of 
air, whether still or moving. A reference 
to the human skeleton, particularly its in- 
ferior extremities, will exf)lain why the 
speed should be moderate. . . . An- 
other drawback to great speed in man, as 
distinguished from animals, is . . . 
part of the power which should move (serve 
as a motive p<jwer) ... is dedicated 
to supporting the trunk." 

Robert P. Scott, the American authority 
on cycling, in his excellent book "Cycling 
Art, Energy, and Locomotion," says: 
" Ajiropos of fundamental principles, what 
are the requirements needful for the most 
successful means of man-motor locomotion ? 
In more homely phrase, how can a man, 
without calling upon the storage of energy 
other than that inherent in his own body, 
l)njpel himself from place to place with the 



least amount of physical exertion? It 
is evident now that under very many cir- 
cumstances the means provided us by the 
Creator for such purposes are not the most 
economical ; that is to say, it has been 
found that, if we employ a medium through 
which to transmit our energy, the energy 
will be more economically expended in 
carr}'ing our bodies from place to place 
than if we apply the force directly to the 
work, as Nature seemed to intend in pre- 
senting us with a pair of legs. . . 
Why we have been able to thus improve 
upon Nature's device is not quite clear. 
Undoubtedly, however, there is some un- 
necessary friction in the leg method ; it 
cannot be on account of impact with the 
air, because a man on a bicycle certainly 
catches as much air himself, in addition 
to that of the machine, as he would do in 
walking. Evidently, then, there must be 
more motion or extra friction, or both, in 
the body, in the leg method, than is really 
essential in conveying one over a good road. 
" I'robablv the main cause of this friction 
is that the rider's body is supported differ- 
ently; it requires less muscular strain to sit 
than to stand. 

" We not only know this from experience, 
but it is proved by the fact that the tem- 
perature of the body is lower while sitting 
than while standing, also still lower when 
lying down, showing that less energy is 
being expended, and less muscle con- 
sumed. . . . The whole question of the 
advantages of the cycle method or wheel 
locomotion must resolve itself into one of 
reduction of organic friction, as shown by 
fatigue in the body. All organic friction, 
such as metallic friction in the machine and 
upon the n^ad, must be finally overcome at 
the expense of organic* friction due to the 
exercise of the muscles in man." 

The primitive beginnings of the cycle are 
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to be found in the " dandy-horse," or 
"Draisenne," of 1819 (fig. 1). This vehicle 




Tha Dandy hopM, 1810. 



consisted of two wheels placed bicycle-wise, 
the front wheel being used to steer with, 
and a wooden backbone, across which the 
rider sat and proi^lled the machine by 
ihrustinj; on the ground with his feet. 
Clumsy as was the " dandy-horse," it 
afTurdeil opponunities for learning balance, 
which in due season— somewhat deferred it 
must be a<lmilie(I — le'l up to the crank- 
driven velocipede, and ihose wondtrful de- 
velopments which have reached at length 
the motor bicycle stage. 

Had there been no " dandy-hor.se," the 
later development would have been longer 
delayed. 

As it is essential that the new aerial 
course of cy<'le experiment we now treat of, 
and propose to inaugurate, be strictly jiro- 
gressive, it behoves the experimenter in this 
field to restrain his ardour at first within com- 
paratively moilest limits, and to feel his way ; 
be must not exjiect to leave trrrn firma and 
l)ecome wholly air-borne for some little time. 
Probably some weeks of daily experiment- 
ing must intervene, this time being devoted 
to the determination of the minimum total 
area of sustaining surface admissiblej the 



angle of inclination of the component aero- 
curves of that surface that gives the maxi- 
mum of efficiency in relation to the speed 
found to be attainable on the bicycle when 
fitted with, and to some extent retarded by, 
the apparatus of sustentation ; also to the 
adjustment of position of the lifting surfaces 
for adequate aerial stability. 

The " drift," i.e., the horizontal air resist- 
ance to forward motion of the lifting ap- 
paratus, need not, and would not, be a for- 
midable factor in this system, as the com- 
ponent aerocurves would preferably be set 
at a small jwsitive angle with the horizon, 
and at low angles of inclination the ratio of 
" drift " to " lift " in suitably designed aero- 
curves is really very small. It should not 
be difficult to secure the co-operation of 
some well trained cyclists — a jxiint not to 
be lost sight of, l>ecause energy and nerve 
would certainly be required in the pre- 
liminary stages of the exjierimental course. 
It may be said that even an averge cycle 
rider would have little of a special nature 
to learn in the management of a bicycle 
equi(ii)ed with air-sustaining and gliding ap- 
pliances when once the final adjustment of 
the lifting surfaces in relati<)n to the centre 
of pressure had been effected, particularly 
as regards the maintenance of balance when 
air-borne. One of the imiierative features 
of such a machine is automatic arrial 
ftahilitij : the apparatus to be invariably so 
designed and attached to the bicycle as to 
p<issess this excellent quality. 

The acrobatic jierformance. i'r., the agile 
shifting about of the limbs and body of the 
rider in order to maintain the balance in 
air — im|>osing a cea.ieless mental as well as 
])hysical tension — as necessarily practised by 
Lilienthal and Pilcher with their gli'ling 
afiparatus, in which there was an absence 
of automatic stability, must be obviated in 
this new departure. 
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The extent to which the hirycle will he 
handicapped, so to speak, by the addition 
of aerial lifting; and sustaining apparatus 
will, of course, depend mainly on the ratio 
of "lift" to "drift," as hereinbefore im- 
plied. Broadly speaking, the " drift " de- 
creases with the reduction or acuteness of 
the angle of inclination of the aerocurves; 
but then aerocurves of different curvature 
and depth of concavity of under or lifting 
sides have different angles of maximum effi- 
ciencv within rather wide limits, and re- 
ducing the angle of inclination demands a 
compensating increase of horizontal speed 
in order to attain the same amount of " lift " 
as before. While this is so, at the same 
time the attainment of that necessar\' ac- 
celeration is favoured bv the decreased 
"drift" of the aerocurves when set at the 
acuter angle with the horizon, (liven fairly 
efficient and adequate area of lifting sur- 
face, the relations of " lift," " drift," and 
speed adjust themselves automatically with- 
in certain limits. 

Some advanced practical experiments in 
aero-dvnamics made bv Prof. S. P. l^angley, 
of Washington, U.S.A., revealed the as- 
tounding fact — and it .seems clearly to be a 
fact, although (^ontrary to preconceived be- 
lief — that, with aerocurves of certain pro- 
portions, curvature, and inclination, the 
" drift," or forward resistance positively 
decreaaes with increase of speed, instead of 
increasing as the square of the velocity. 
This really startling result must evidently 
be due to the now fairly well-known aerial 
phenomenon " aspiration," which the special 
form of aerocur^•e favours. Theoretically, 
with infinite speed, infinitely small surface 
would suffice, but the object of the course 
of trials, as already intimated, is to find 
practically the smallest area of surface that 
will lift the added weight of the aviator 
and passenger, and the perfect adjustment 



of the angle of inclination to the speed. 
Calculations will help us little or nothing 
in these preliminaries, particularly as we are 
not dealing with aeroplanes, but aerocurves 
(fig. 2), about which mathematicians can as 
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Fig. 2. Cross section of single aerocupve of very 
efficient form, serrated at S» and at smaii positive 

angle A. 

yet tell us .so little of a trustworthy char- 
acter. It may, indeed, be said that all w'e 
know about the quality of aerocurves has 
been learnt from practical experiment. 
Some of .such experiments with aerocurves 
at low angles and very high velocity, just 
previously referred to, as conducted by Prof. 
Langley with such startling re.sults, have — 
rather naturally, perhap.s — been regarded 
with cc^nsiderable incredulitv i)v the mathe- 
maticians, as also about the proven fact 
" aspiration." 

Bv the wav, a lucid definition of the latter 
jihenomenon has been given by Mr. Octave 
Chanute, ('.K., of Chicago, whic^h may be 
fitly quotcfl here, viz., "Aspiration is the 
act of flying in the fac^e of the wind without 
using other power than that furnished by 
the wind itself." 

We know by recorded past experiment 
the approximate necessar\* area of aerocur^•e 
surface for a given weight, speed, and 
angle; but we hold that in this .special 
course it would be well to i)roceed as if we 
did not, but, of course, exen^ising judgment 
and common sen.se. It is es.sentially 
matter for exi>eriment and evolution, and we 
are convinced that it is entirely futile to 
aj)proach it mathematically. 

In this new application of the bicycle we 
scarcely hope to attain a speed much ex- 
ceeding fifteen miles per hour. That 
speed, we roughly estimate, should be 
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found, however, sufficient for the purposes 

of these exi>eritneiits. even when in)l sup- 
plemenlol by a hea<l win<l. The k'''''"*! 
experimenters on fo-.i ha.l I., invoke the aiil 
(if a very consideraMe heail bree;!e, and to 
sujiplement it liy runninj; as well as they 
i-culd in order to get a lift. \(.w a man 




trottinj; along and rarryinj; a Iar};e and 
cumbrous form of Wh'mf^ siirfac-e in a stiff 
lireeze has no effei-tual means of sleadyinj; 
it, and so ensuring a fair launch off every 
time. 

Here, attain, our pniposed I'vclin;; system 
scores, hoth as a very effectual means <if 
steailyinj4 the apparatus, and in that aj> 
paratus of aerial sustentalion consisting of 
much smaller— because more efficient — and 
more compactly arrangerl surfaces dig. 3), 
for w-hich form and arrangement one of the 
present writers claims entire onginalitv. 



l-'irst, then, our idea is to fit to a safely 
racing bicycle a small gli<iing aviator of a 
design specially adapted to its environment. 
In proportioning the lifting surface for the 
pioneer machine, we shoulil not look for 
guidance to the areas employed by the past 
exjwnents of gliding flight, as we shall be 
dealing with a different type and arrange- 
irfaces fnim those, being of 
rior efficiency, and, iherefore, 
ibly of proportionately less necessary 
nihal employed an area of 151 
s<iuare feet for a total weight of 143 lbs. 
In Chanute's gliding apparatus the propor- 
tion was 167 .square feet for a weight of 
i8' lbs., the former being in the ratio of 
.95 square fool per imnml, and the latter 
gives .gi square foot per ptmnd. With our 
prri[)ost?d type ()f apparatus we estimate that 
it will, for a start, approximate sufficiently 
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a^-iiniiru a spee"! of The aiiparatus a<Iapm1 '.'■ lie rlampeH to 

.iir 'irilv. Hhi*h i\uhe a l.i'yle frame u'luM lake ihe general 
-f^'k-il: if thi^ priive u- fi.rm -.f fn;. 4. This applies to the earlier 
I the I>t-Mer. Thus, if iin<leveli'|<e>l experiments. 

„ At a more ailvaiiced 

sia^c »e w'.uM propf)se 
!■> c-nnstruct a li^ht bi- 
I'vile iif si«e<-ial design, 
makiiiy: any improve- 



lie sugfjestcl 
Itj the previous trials. 

The S|>cria! type use<i 
Hill preferal.ly follow 
the lines "f the" Peiler- 
sen ■■ lijiht [licyde (see 
fi-. 6\. 
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gravity, t.e., by lonf^itudinal shifting of the 
saddle either Lackuards or forwards, which 
is fixed when the best jiosition has been 
determined. 

This means of adjustment, however, is 
not imperative, and may he found quite dis- 
[lensahle. 

I,if;ht and stiff tube l>ooms K and L 
would sprint" '"r"'" ^^^ frame tubes at front 
and rear, '['hese respectively will carry the 
front anil rear seta of liftin}; aerocurves, and 
are stayed by tension wires at M and K. 



Doubtless, as «itb the abstract hirycle, 
the earlier essays would be unsatisfactory; 
but, just as many men taught themselves 
unassisted to ride the bicycle, so some of 
the experimenters with the cycle aviator 
would learn how to control and balance it 
under speed. The fact that model aviators 
have really flown evenly for considerable 
distances shows that there would l)e little 
difficulty in kee|iing the arrangement as 
fitted to a bicycle " on an even keel." 
(To ht conlinued.) 



Mr. L. J. Andersen's Aitship* 



MR. L. J. ANDERSEN-, of Wood- 
ford Green, Essex, exhibited at 
the last meeting of the Aeronauti- 
cal Institute and Club, a model of an airship 
which he had invented, the construction and 
yenera! arrangement of which will be seen 
on reference to the accompanyin({ illuslra- 
lion. He exjilained that, having watched 



the developnieni of air.ships for the past two 
years, he favoured the adoption of cif^ar- 
shaped twin haltiHins for lifting ])uriM>ses. 
Uy this arrangement the air disturbed by the 
main propeller in front would jiass Iwtween 
the two lialloona, and not cause any obstruc- 
tion. There were four propellers, as shown 
below. 




THE ANDBRSBN AIRAHIP MODEL. 
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The chief j«)inls were fiirward movement by 
propellers of eight iir len miles an hour, and 
rudder steering. 

The President (IJr. Barlun) sai<i there 
were some very n'lud jMjints in the 
machine. To have the force equalised and 
the chief force al the centre rif greatest re- 
sistance were the desiderata of all airships, 
and the idea of eciiialising the propelling 
pn«er alj..ve and below was al-soguo.l. The 




ones wonid be .smaller, and tl 

be worked by a motiir. The 1 

carried on a he.vagonal frame, and inflated 

with coal gas; ihey would be of a capacity Mr. Ulanchar.l jxiinled otii the lack of 

of about 80,000 cubic feet, but with lighter detail in Mr. .Andersen's des.-riiition of his 

gas the balloons c<,uld be .smaller. He invention. 

suggested that the m.itive i>..wer should be Mr. Andersen explained that he had pur- 

(ransmilte.1 by ban.ls or wire rope t.. the pro- jj^wely abstained rn>m entering inlo details. 

pellers. He had ..nly been engaged on the as these could be w.irked out later. 

machine about eight m.mths, so that he Mr. k. McNair thought that with t«in 

fully eV[K.Tled a goo.l ,|^al of criticism. balloons it woul.l be found that the rush 
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of air doing between them woulii cause the 
framework to be severely strained. Some 
secure means ought theref<ire to l>e taken to 
fasten the ballixms nlthin the frame. Me 
suggested that the balii»ms should be en- 
tirely enveloped in netting. He thought the 
bottom propeller rould be 
disiwnseil with, and per 
haps also the up[>er one. 
(Laughter.) 

Mr. Gaudroii pointed out 
that there would be a 
danger of the two balloons 
knocking against each 
other. He thought Mr. 
Andersen would have (o 
enclose each balloon in a 
rigid framework. 

Mr. Senecal snid the 
weight of the machinery on 
the platform beneath the 
balloons would tend to 
bring them together, and 
. he asked what were the 
op|>(>sile forces to prevent 
ihem doing that ? 

Mr. Andersen re|jlied 
that each balloon would be 
separately su.speniled from 
the framework on Imth 
sides and attached to the 
hexagonal frame, which 
would keep them six feet 
apart. 

Mr. Field .said he wis 
inclined to encourage Mr. 
Andersen to continue with 
his design, as it had several points in its 
"favour. One was the amount of surface 
in the prD|)ellers. The propelling power was 
the chief thing they had to economise, and 
he thought a large amount of surface in the 
propellers meant a saving of slip, which in 
other words was an economy of horse-i>i)wer. 



They often lost alioul two-thirds of their 
I'ower from simple sliji, and he thought the 
model before them ^howed that that point 
had been taken info consjileration. He 
.lid noi apiirove of the positions of all the 
|iropellt-rs; the lower one would cut the 
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ground when it descended to earth, '['he 
great principle emlxidied ajipeared to him 
to be the balancing of the driving power in 
the correct horizontal direction, neither 
below nor above the centre of gravity, 
though the centre of gravity was rather low. 
Mr. Fox made some remarks on the 
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K^iu-ral prinriiilfs of laHiH.n rr,nstni.;ti..n, The Early Days. 

Iiiit. as Uidv Here lu.i siH-rially a|>|ili.-al.le h Has in 178,1 iliai ihi: M<i[iit;iillUTS an.l 

I., tlitr iii..<ii-I licf.irc llie niivliri^. ihc I'rt-si- ■..th.-rs ..f i'aris ln-an ici riiaki- asiviHs. an.i 

.ii-iil askfi him I.. rfs..TV,- llu-m for s.init ihi- iie«s ..f th^ir i-\|.loils .Ti-aK-.l a l-n-n.-h 

On 111.- |.r<.]".siilon ..f Mr. MrXair. Ii wiis in llu- y.-ar 1 7H4 iliai ill.; lirsi asiviU 
i;-.-iiiirl.-.l li> Mr. Caiiiln.ji, Mr. .\iiili.-rs<.'ii «as niaile in Kii-lan<l liy nm- l.nnaiili. whc. 

»cnl II]) fniiii ih.r .-Vriilk-ry 
(■,r..iin.| ill .\l..,,rlk'|.ls. 
■ 111.- nifnilH-rs ,>( iln- Ciiy 
. Arlill.-ry (■..[iiit.iny tttri- 
iiii'Ir-r atiiis lo |iri>n.'i't ihi- 
ImII.n.ii Irom [Ih- iiiuI.. 
tthirh ha.i an i-vvn -reai.-r 

ihln^s U'yunil ii> n.ntjirt-- 
h.^nsi'Mi ihan ili.- ninl> 
i>r I., -.lay, I.iinar.li lirsi 
.■aniL- ilnuM ai Norfli 
Mirnms. c]iiili.' ni-ar in tht 
n-si.l.-nri- ..f ih,- ev-l'ritiie 
Miiiisit^r. 'lilt' aiTiinaiii 
thun ma.k- niiotlur asn-nl 
an<l<-aiii(;<l<>MiiiK'ar Wore. 
Hi: ha.l niiich .liffirtiliv in 



♦ 




a<si^1 him II. aii.-hor. In 
, ihfir simiili.'iu ihi'V fi-ari'.l 
/ ,u a[,i>r..a.h du- nionst.-r. 



an.l look Iv.M 
uii.l Lunanli 



■111,- C-rman War Ufti.',- 
hasl.,-fnnuikin-mysu-ri<.iis 
:iily iliaiik.-il h.r his .■r.ntrilinlli.ii. trials «ilh a tumv air^^li|. invi-iiir.l l.y an t'n- 
Ihi- S|ianibn mililary wirkshoiis, 
larger ni...li-I ic s.'aic an.l l.rinj; ii L.-foro Thf iiivfni.T has w.rki-.l (..r yars ..n iis 
Ihi- insliluti.- a,L;ain f..r (.-slin,;;. i-c.nslru.-li'in, an.l il is sai.l ilial hl.s nia.'liiiu- 

irnilalcs Ihi- llit;hl i.f a liir.U anil ihat it is 

'I'hf iiiotiir Hhi.h ilrivrs ihc Meliiiis ail- ]iT,i].ellui! in a way iicvfr yeL iUI<--nii,leil by 
shi|. is a Siiinns as usi-.l l.ir m r .-ai 



anil Ih.' I'r 



i.diL-r inivniiirs. 
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Air Flapping Machines and Personal Fliglit* 



Lecture by Mr. J. T. Blanchard. 



A MEETING was held of the Aero- 
nautical Institute and Club at St. 
Bride's Foundation Institute on 
August I St, Dr. Barton in the 
rhair, to hear a le<Hure by Mr. J. T. Blan- 
rhard on " Air Flapping Machines and 
Personal Flight." 

The Chairman, in introducing the lec- 
turer, said Mr. Blanchard had not been very 
much before the public personally, but, as a 
writer, he was well known, having written 
articles on aeronautical subjects in various 
review^^s. 

Mr. lilanchard said his first dutv was to 
acknow^ledge the courtesy which that insti- 
tute and club had done him by inviting him 
to addre.ss them, and his second dutv was 
to offer a few personal explanations. It 
would be necessary to pa.ss in review the 
different inventions which came within the 
scope of the lecture, but let it not be sup- 
posed that he was animated by any bias, 
spite, or ill feeling against any inventor 
whatsoever. On the contrarv, so far from 
such feeling existing in his mind, he enter- 
tained nought but the fullest regard towards 
those who worked in this field of research 
in proportion to their earne.stness, com- 
petency, and devotion to the cause. On 
the other hanrl, let it not be thought that 
he had any pet scheme of his own, or 
of any friend, relative, or acquaintance 
to advocate; he was actuated solely 
by a de.sire to further the movement. This 
being said, he would premise by a few 
generalities. 

Two Sc[iooLs OF Aeronautics. 
Aeronautics, or, rather, their followers, 
were divided into two main classes — 



namely, those who believed in the principle 
of buovancv, and those who believed in the 
principle of mechanical flight, ?>., of opera- 
ting bodies heavier than air. The second 
class were called aviators, and their system 
was known as aviation, derived from the 
Latin avU^ bird. It went without saying 
that the class of machines with which 
they were dealing, namely, flapping 
machines, came under the .second category. 
It would be his aim to see whether some 
mutual meeting ground might not be found 
between the.se two pirties, fcT it wis well 
known that there was not only no friend- 
ship, but rather bitter opi>osition, between 
these two factions. He deemed it neces- 
sary in dealing with this question to re- 
capitulate briefly those authorities who had 
made their mark in the field of aviation. 
In America there were Prof. Langley, 
Octave Chanute, Mewes, and Rotch ; in the 
United Kingdom, Sir Hiram Maxim, Mr. 
Pilcher, and the older ones, just to men- 
tion a few, Henson, Wenham, Pettigrew, 
and Stringfellow; in Au.stralia, Profes.sor 
Hargrave; in Germany, Lilienthal and 
Buttenstedt; in France, Marey Monge, 
Peneau (whose automatic toy, the butter- 
fly, was well known), Hureau de Ville- 
neuve, etc. ; in Austria, Kress, Professor 
Wellner, Hoernes, Ritter van Lo.ssl, etc. ; in 
Italy, Forlanini, Count Carelli (Turin); in 
Russia, Danilew.sky, who, however, invented 
a system composed partly of aeroi)lanes and 
partly of a buoyancy vessel. 

Air-flapping Machines. 
Coming now to the subject of the even- 
ing, a great many patents, the lecturer said, 
had been taken out for apparatus designed to 
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be used as flapping machines. He had not 
examined ihpm all, and would nut set ftirth 
in detail those he had seen. They were 
in the main recapitulations having certain 
features In common, but varying in particu- 
lars such as in the kind or power of the 
driving engine, the arrangement, number, 
and shape of the flappers, and there ivas 
likewise a combination of different valves 



were taken from the original patent specifi- 
cation. It would he seen that ihe machine 
was composed in the main of a vertical 
frame, which might be either round or ob- 
long, or parallel, and which contained with- 
in it a motor. That motor might be driven 
by any kind of agent — steam, gasoline, 
benzoline, or compressed air, and the motor 
was recipriH'ating. These inventors used 




which were inserted in the flappers. He 
therefore thought it best to select one ap- 
paratus coming under this head which he 
considered typical, being neither better nor 
worse than most of them, an.l which was ex- 
hihileil in the- accompanying diagram. Thir 
machine was invented by Qiientin and Cual- 
tari (li. patent No, j.'S?^, of I-'ebruary !^^h, 
189:), and iht! ilrawings which he exhihhed 



a gasoline engine, because it did not re- 
quire a boiler^such an engine as was used 
in automnhiles, with two cylinders side by 
side. A car carrying a passenger was 
roughly indicated. The engine, by means 
of connecting ro<ls. oiwrated the flappers, 
which were superimposed one above the 
other. The movement of the engine was 
transmitted direct to the flappers in an up 
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and down direction, exactly as the pistim 
worked, and the pistons themselves ivere so 
arranged that one flapjier — the ujiper one, 
for instance — received the upward move- 
ment, while the other received the down- 
ward movement, Other^vise, for obvious 
; machine would fall. These 



the inventors to inflwt (he vertical beam 
which connected the enj^ine, so that the 
flappers, hein^' suitably inclined, would 
support the machine in an ascendinj^ or 
descending plane. With regard to the 
merits of these machines, it was hard, if 
not inijMissihle, to sjieak, as none of them 




flappers were provided i>n Iheir ujiper sur- 
face with valves which oiiened on the up- 
ward, and closed on the <.lown\vard, stroke, 
causing a comjiression oF the air, and by 
that means ralsecl the whole aerial machine. 
The next figure showed the apparatus when 



hiui ever laken ihc field -ihi 
tlie air— (la u^;hier)— therefore 
were wanting. It was no d< 
cult to jirodure Umg algebra 
and mathematical formula: I 
ci-rtain kinds of flaiipers wen 



t was intended to be used alst: 



rihan.iiher 



not diffi- 

equatinns 
iruve that 



nd Have 



soanng engine. 



It 1 



I then proposed by Kfting [Hiwer. This kind of ar;;umentatioT 
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would not carry much weight with the 
practical aeronaut. Mathematics, like sta- 
tistics, rouM be made to prove almost any- 
thing within certain limits; but an ounce 
of practice was worth more than a pound or 
a hundredweight of theory, yet the ounce 
of practice had never been forthcoming. 
Demerits of the Macidnes. 
Turning to the debit side of the ac- 
count, and examining the ilemerits of these 
machines, they were on safer gmund. First 
of all, this kind of machine di<l not make 
provision for buoyancy. Another poini was 
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Vl«w of ipKlKton In tha groundB Immedlataly >Rar Istvlng ea< 
(S«c pige i6>.) 

that, if ihey were t<i place this kind of 
machine, together with an onlinary balloon, 
or an airship of the compi)site pattern, on 
level "[>en ground, under equaliiv t<( atmos- 
pheric cimditions. they would find it 
wnulii not have such an easy ascent 
as either of ihe <ithers. for reasons they 
would see pre.'iently. Now, supposing lack 
of buoyancy to be no defect ; supjiosing 
these machines hail an equallv easv ascent 
with the others; supposing a powtr engine 
coidd be provided light enough for the pur- 



pose ; supposing that the anangemen*, 
shape, and dimensions of the flappers were 
proportionate to (he weight to be carried ; 
that the number of pulsations per nunule 
was sufficient, and supposing that no break- 
downs occurred in actual flight — a con- 
tingency which it was never safe to reckon 
uoon: supposing all this, even then this 
kind of machine could n<tt be recommended 
to the practical aeronaut, on account of its 
lack of stability when coming to the 
re were in every aerial 
stages to be considered — 
(i) the ascent, (i) the 
I«;rio,l .,f flight, and (5) 
the [leriiid of descent or 
coming to the ground. 
With regard to the as- 
cent, if they had fair level 
oi>en ground, and if the 

were normally fair, there 
was, generally speaking, 
little difficulty and less 
risk in making an ascent ; 
there was less difficulty 
and risk in the flight it- 
self, faultless design and 
construction of an air- 
ship and competent man- 
agement being given, but 
where the difficulty and 
the risk came in was in the third period, 
namely, that of <lescent. No experienced 
aeronaut would deny this. Aeronautical 
records gave a sad testimony to the fact; 
and in support of this contention the lec- 
turer cited the fate of Mr. Powell, M.P., 
who in trying lo effect a desceni near the 
seashore was blown out lo sea and never 
heard of again ; of I.ieut.-Col. Templer, of 
the Ri.vnl Hall.«m Cnriis. and others who 
had been baffled when irjing to make 
descents under untoward circumstances. 
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Atmospheric Currents. 
These instances proved abundantly that 
the third sta{,'e was the m<)st critical, and 
that the contingency wtrtild apply to any 
airship. It would naturally be asked, what 
made these conditions so tryinj;? It was 
obviously the slate of the atmosjihere — the 
airship acting on and being acted upon by 
the conditions of the atmosphere at the 
time existing. That was a very important 
and vital matter to the aeronaut. On ob- 
seri'ing the conditions of the atmosphere, 
it would be seen that there were two kinds 
of atmospheric currents — 
those that existed at high 
altitudes and those that 
existed at low altitudes. 
The former were equal, 
and ptossessed of uniform 
strength and direction ; 
they were undisturlied. It 
was only at night that 
these elevated atmospheric 
currents, in consequence 
of the cooling of the 
earth, became denser and 
heavier, and sank towards 
the earth, thus meeting 
with and sweeping over 
high mountain ranges. 
When these upper currents 
became caught in moun- 
tain chains — entrapped or engulfed in 
their spurs and ridges and valleys — a 
ciri'ular motion was set up which resulted 
in eddies and whirlpools, thus causing 
local or low-lying irregular atmospheric 
currents. There was another far more 
ix>tent cause for these local or low-lying 
atmospheric eccentricities; or, rather, there 
was a three-fold set of causes. First of all, 
they had to consider the irregularities of 
the earth's crust ; secondly, the diversified 
covering of the earth's surface ; and thirdly, 



the rays of the sun or radiation. These 
three causes acted constantly; they acted 
and reacted upon each other in various 
ways. When one observed the surface of 
the globe, one could not fail to notice its 
great variety — lowlands, far stretching 
plains, swamp, and morass alternating with 
each other. These again vied with hilly 
stretches, and the hilly stretches were re- 
lieved by mountainous districts with here 
anil there mighty giants like the Himalayas, 
which raised their snow-clad summits above 
the clouds. Over all, the central orb of 
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day shed its glorious rays — not (Mily 
with different, but with diametrically 
opposite effect in different places. That 
was to say, the sun caused in one locality 
columns of air to ascend, while it caused in 
another, often closely adjoining, locality 
columns of air to descend. To illustrate his 
meaning, let them suppose first a barren 
stony tableland devoid of vegetation. All 
day long the sun's rays beat down upon it, 
the ground became heated, and threw back 
the heat so that the air became expanded, 
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and columns of healed air rose from the 
tableland all day long. Sow; in another 
often contifjiKius locality he would stipjiose 
a narrow j^orge or ravine covered with lu\u- 
riant tropical vegetation. Here the sun's 



rays ilid not reach the ground, 


or [wnelrale 


the jiinglo. It was only the t 


ree-lops that 


were hathed liy the sun's rays. 


Seeing that 


Ihe tree-i<i|is and the tr)pr 


nost hoiiyhs 


which were covered v.iih millii 


r>ns of leaves 


were charged with moisture. 


these iialur- 



figuration which he had endeavoured to set 
before them was not an uncommon or far- 
fetched one; it was, on the contrary, most 
common. It occurred in thousands of spots 
all over the globe, as they could easily im- 
agine, and that heing so, it followed natur- 
ally that the aenmaut, in coming down, was 
most likely to meet with the results of such 
tojKigraphical configurations, and have to 



l>ear Iheb 



ich (ithe 




if ihcm. When two currents 
in opposite directions, they 
fought a battle. There 
was a jostle and a jumble, 
they overlapped and en- 
croached upon each other, 
they set up etldying currents 
and whirlpools, of which 
the aer<inaut had so much 
reason to be afraid. These 
two columns <)f re.spectively 
ascending and descending 



if \ 



■wed i 
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ally, under the influem-e of ihe sun's muti 
rays, were made to perspire, that is, 10 each 
evaporate. The evaporation was accom- grou 
panied by cooling, so that as the air be- conr 
came heavier and denser, it contracted, 
and the superincumbent and adjoining 
atmospheric layers were sucVed in, as it 
were, towards thai foliage-clad gorge or 
luxuriant ravine, and a column of desi-eml- 
ing air was formed. This topograjihical ccjn- 



a hori»>ntal .section, in an 
ideal plane; they were not 
bi lunded by regular sur- 
faces ; they were nut round, 
elliptical, hexagonal, or 
l.oIyg.)nai. They were 
most irregular, making, as 

jection.s, indents, bays and 
convolutions, noc)ks and 
corners of every kind, thus 
It (see pi^e ifo.) offering advantages to the 
mutually striving currents to battle with 
each iiiher, and giving them greater vantage 
ground, this irregular oudine being, of 
course, in conforniity with the irregularity 
of the ground beneath, 

A Lesson from the Bird. 

The bird— here he (the lecturer) might 

be permitted to recapitulate what he had said 

on a former occasion— did not fear these 

gusts and squalls of wind, as the professional 
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aeronaut had to fear them. The bird 
hailed them with pleasure, and welcomed 
[hem. To the bird these gusts and squalls 
and eddying currents were most valuable 
helps. In this connection he strongly de- 
precated any view which evtolled man as 
the crown of creation. He distinctly and 
fearlessly said that man ha<l a (rreat deal to 
learn from animals, and that animals, 
generally si>eaking, far excelled man in 
their quickness of perception of nature's 
inner warnings; thai they surpassed man 
very often in their resourcefulness and their 
delicacy of touch. This 
was illustrated by the bir^l. 
The bird when on the wing 
felt these gusts and squalls, 
and even slight puffs of 
wind, because it was an 
exceedingly sensii 
ture, every feather of 
wing quivering with 1 
vousness and 
and, so far from avoiding 
or fearing gusts of wind, it 
took advantage of them. 
They were very valuable, 
because everj' little puff of 
winil represented an ele- 
ment of compression, very 
minute and fleeting no 
doubt, yet every such ele- 
ment meant su stent at ion 
ix»wer. In this way, therefore, there 
was furnished to the bird whenever il 
turned in the air to meet these gusts of 
vind — backward or forward, sideways, right 
or left — an air cushion, on which it rode 
with comfort, ease, and safety. Therefore, 
he said, the aerial machine should do the 
same. In its o|»eration man had to learn 
from the bird — to copy the bird; the aerial 
machine would have to become a feeling, 
sensitive machine; when operating it man 



would have to forestall and foresee the 
puffs of wind — though, perhaps, he might 
not be able to cope with gusts that 
came with terrific force. The aeronaut, 
when calleil upon to descend in a given 
liH-ality in squally weather, must command 
an airship so con.stnicted an<l designed 
as to forestall these gusts and squalls. The 
airship must be able to meet them by antici- 
pation, and right itself by its own automatic 
action, so as to maintain an even keel. 
The Great Defect. 
Did air-flapping machines do thai ? They 




sustammg 



could not do il. They were not only practi- 
cally powerless to wiihsiand the gusts and 
squalls of wind; they were not only 
jiractically non-sentient, hut, on the other 
hand, they even invited destruction and 
courted disaster. To make the matter 
clearer, he apjiealed to their imagination. 
Suppo.se a topographical ronligurati<m of a 
barren stony tableland such as he had set 
before them was in contiguity to a valley or 
ravine covered with den.ie vegetation. The 
ascending column of hot air would be pass- 
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ing and rushing by the descending column 
of cold air. Imagine an aeronaut flying 
over that barren stony tableland, and say- 
ing to himself, " Here is a good spot to 
come down upon over this level country; 
there are no impediments or obstacles." 
All very nice and plausible, but since no 
aeronaut could ever decide the exact spot 
on which he was going to alight within a 
couple of hundred yards or so, it might 
hapjjen that his airshij) would descend on the 
border line, where those two opposite air- 
colunms met. What would happen if the 
airship came down on that border line? 
It was clear that one half of the wing, 
which by hypothesis he would suppose 
to be the left-hand one, and which he 
would also suppose to be about thirty 
feet in length, would be in the as- 
cending column of air, and the other half 
would be caught in the descending current. 
What was the consequence? The turning 
of the airship upside down, capsizing it, 
and throwing it to destruction. He did not 
say this would happen, but it might happen, 
although it would be guarded against and 
counteracted by the centre of gravity being 
placed very low, as it proi)erIy should be. 
But for all that, if two gusts or squalls came 
with exceptional violence, the machine 
would run a ver}' good risk of being cap- 
sized and sent to destruction. Before dis- 
missing this point, he would like to say 
that aerial navigation, by means of steer- 
able airships was a ver)* diff^erent matter 
from aerial navigation by means of 
globular ball(x>ns. In the former ca.se 
there was a self-impulsive and direct- 
ing power, whilst in the latter case 
the balloon was merely a soap bubble float- 
ing along with the breeze. This fact was 
an important one, and compelled the aero- 
naut, however exi)ert he might be, when he 
desired to handle a steerable airship, to 



learn his trade practically over again. He 
had to learn to conform himself to the new 
requirements and the new set of conditions. 
If he did not he would find himself beset 
with difliculty, inconvenience, and possibly 
disaster. 

[The second portion of the lecture, namely, 
that dealing with " Personal Flight," will 
be given in our next issue. — Ed.] 



Mr. Stanley Spencer's Success. 

On Friday, 19th September, Mr. Stanley 
Spencer, of the firm of C. G. Spencer and 
Sons, aeronautical experts, Highbury, 
l)erformed a notable journey on Mellin's 
new airship, which we illustrated and de- 
.scribed in our last issue. Starting from the 
Cr)'stal Palace, Sydenham (the weather con- 
ditions being favourable), he navigated his 
machine over Tulse Hill, Streatham, Clap- 
ham Common, on to Chelsea, Wormwood 
Scrubs, and finally landed at Eastcote, 
Harrow — a distance of nearly twenty 
miles. At the conclusion of his journey he 
desj)atche<i the following message to his 

firm : 

" Aeronaut, London. — Splendid de- 
scent, Eastcote, near Harrow. Wait 
for me before arranging conveyance." 

As we go to press very few particulars are 
to hand of Mr. Si)encer's feat, and wq are 
unable to state whether from a really practi- 
cal point of view he has surpassed the jjer- 
formances of Santos-Dumont ; there is no 
doubt, however, that he has accomplished 
the longest journey that has been made in 
mid-air by a self-propelled airship. 



Sixty miles in sixty minutes was the speed 
of travelling made by Mr. Spencer, the 
aeronaut, in a balloon with which he as- 
cended at Morley, Yorkshire, and came to 
earth near Thirsk. 
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An Amateur's Ideas on the Problem of Flying* 



By the Rev. E. 

IT is some ten years ago since certain 
ideas occurred to me as the result of 
a partial study of the subject of flying. 
Then and subsequently I endeavoured to 
communicate those ideas to people who 
would be willing and able to take them up, 
amongst others to the late Lord Armstrong, 
but in every case without success, and even 
with the apparent result referred to by Mr. 
Sidney Hollands in your last issue, of "im- 
perilling my reputation for sanity," and with 
the more pressing danger of involving myself 
in expenses, which would have been beyond 
mv somewhat limited means. 

With your kind permission I propose now 
to publish these ideas through the medium 
of your valuable magazine, hoping that they 
will be there accorded a more favourable 
reception than they have yet received. 

My principal proposals are briefly the fol- 
lowing : 

(i.) The flying machine of the future 
must be supported in the air entirely by 
its c)wn energy, and not by being attached 
to a body lighter than air, or to an aero- 
plane. 

(2.) The flying machine must be amphi- 
bious to air and water, that is, with a boat 
or ship-shaped sub-structure, so as to rest 
upon the water, or to travel along its sur- 
face, as well as through the air. 

(3.) The flying machine must be lifted 
and propelled by perfect feathering paddles, 
consisting of four fans .so designed as to 
turn their full area to the air in their down- 
ward and backward sweep, and their edge 
to the air in their upward and forward 

sweep. 

(4.) The wing area extended, and velo- 
city of revolution, must be made commen- 
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surate with that extended and used by a 
typical flying bird. 

Remarks on the above proposals : 
(i.) A flying ship propelled and main- 
tained in air entirely by energy is only in 
accordance with the pattern universally set 
by nature. The attempt to make a flying 
machine lighter than air, or a heavy machine 
raised in air by the lifting force of hydrogen 
gas, is doomed to failure. Count Zeppelin 
and M. Santos-Dumont have probably car 
ried the experiment in that direction to its 
utmost p()ssible limit, and are still far from 
success, pra(^tically as far as M. Giffard a 
generation ago was. I say it with all respect 
for the pluck and devotion of these two 
gentlemen, and not without regret, having 
regard to their most meritorious efforts. 

(2.) The experiments of Mr. Maxim, of 
M. Santos-Dumont, Count Zeppelin, and 
others have <listinctly proved that the pro- 
blem to be solved is not only how to make 
a m i(*hine that will flv, but how to make 
that mac^hine also leave the ground and 
alight upon it again, not only without injury, 
but also without danger. The problem, as 
regards leaving, and alighting upon, ferra 
firma, remains unsolved as far as I am con- 
cerned, but my proposal is to use the inter- 
mediate element — water. The flying 
machine of the future must have the keel 
or hull of an ordinar}' vessel. This mij^ht 
be built of light steel, or of aluminium plat- 
ing on a steel frame, sloping from about 
amidships to the bow, with a smooth con- 
vex surface, so as to rise in the water when 
driven at speed. Three pairs of paddle 
wheels on the deck level would be revolved 
by a light marine engine. The supply of 
water to the boilers could be frequently 
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renewed by pumping from the sea when 
afloat, or l)y projecting a feed pipe into the 
water when skimming over its surface. The 
engine power would be large in proportion 
to the size anrl weight of the vessel, so that 
even when afloat the vessel would travel 
ver)' rapidly. A vertical and a horizontal 
rudder would Ihj required, the latter ele- 
vated ai3ove the water, and both somewhat 
larger in area than the ordinary marine 
rudder. 

Granted sufficient wing area and wing 
power, and it is obvious that such a vessel 
would rise in the water as it increased in 
speed, until it left the surface of the water 
entirely. There would be no need to rise 
more than a few inches (or a few yards at 
most in rough weather) above ^he surface 
of the ocean, and it would be easj to de- 
scend upon the surface of the water when 
it was required to do so, the paddles, even 
when not in motion, acting as parachutes. 

(3.) The ixjrfect feathering paddle. 
This, as I am aware, is the " crux " of the 
whole question. Each paddle should con- 
sist of four fans of very thin sheet steel or 
aluminium, forming the four equal segments 
of a circular disc. The shaft of each fan 
should be attached to the axle in a ball and 
socket joint, in which socket the shaft 
would turn half round at each revolution, 
so as to offer alternately its edge and its 
fan-shaped surface to the direction of revo- 
lution. Attached to the lower portion of 
each shaft, which would l>e strip{)ed of the 
fan projection so far up, would be a guiding 
arm hinged to the shaft, its other end 
travelling in a circular path or groove 
parallel to the direction of motion of the 
paddle, the said path approaching close 
to the paddle shaft for half its course, and 
receding from it for the other half, so as 
to pull the shaft over in its socket. I am 
not sure that this is a completely satisfactor)' 



suggestion, but I believe it is perfectly with- 
in the power of applied mechanics to pro- 
duce such a motion in a satisfactory way. 
The paddle fans would be slightly concave 
at their edges, so as to offer the concave 
surface to the air in the effective part of 
their revolution. 

(4.) The wing area and energy must 
be commensurate with that of a typical 
flying bird. I have cho.sen the gannet, 
a well-known English sea bird, which, ac- 
cording to Dr. Pettigrew, in his " Disserta- 
tion on Animal Locomotion," page 134, 
extends a wing area of 5ft. 6in. to support 
its weight of 7 lbs., equivalent to a support- 
ing area of sixty-six inches to every pound 
weight, with a velocity of 100 up and 100 
down strokes per minute. I have found 
this calculation confirmed by another writer 
on " Animal Physiology," and I take it to be 
reliable. At this rate it would require a 
wing surface of roughly 1,026 square feet 
for every ton. It should be remembered, 
however, that the powers of flight of 
ever\' bird are in excess of its normal 
requirements ; it is able not merely 
to carry its own wight, but to carry 
a considerable additional weight, in its 
flight. The gannet, for instance, can 
dart into the water, pick up a fish of a 
jx)und or more in weight, and fly with it 
into the air again. And again, the calcu- 
lation of one thousand od<l square feet for 
ever)* ton of weight is fallacious in another 
respect. It would only hold good if the 
paddles of the flying machine were no 
longer than the wings of the gannet, some- 
what less than three feet. If the paddles 
were six feet or upwards in length their 
outer edge would revolve through the air 
with exactly double the speed, and probably 
more than double the energy of the three- 
foot wing, although the speed at the axis 
was the same. On a rough calculation, 
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then, we may suppose that a wing area of 
one thousand feet would lift one ton if the 
paddles were the same length as the gannet's 
wing, two tons if they were twice as long, 
and three tons if they were three times as 
long, supposing always that the velocity 
of rotation at the axis was one hundred 
revolutions per minute. It is more than 
probable that steel and iron machinery 
driven by steam could greatly exceed the 
velocity of the bird's wing. If then we 
could attain a speed of two hundred revolu- 
tions per minute, we should again double 
the lifting and propelling power of our 
paddles. 

The objection (x:curs to me that one 
paddle might follow so quickly after the 
other that the air would not have time to 
return after its displacement by the pre- 
ceding paddle, that there would be there- 
fore a certain amount of what in nautical 
parlance is termed " slip." It would per- 
haps tend to obviate this possibililv if the 
paddles were made with only two fans, each 
forming the half segment of a circle. 

To sum up. A paddle with a seven feet 
radius would give a total wing area, whether 
with four fans or two, of approximately 
150 square feet. Three pairs of such 
paddles on the deck level would give a 
wing area of 900 square feet. On a frame 
elevated above the deck two pairs of 
paddles with a radius of ten feet would give 
a wing surface of 1,2565^ feet, or both 
tiers of paddles together 2,15654 feet, which 
would suffice at a speed of one hundred 
revolutions per minute to lift and propel a 
weight of upwards of four tons, or of eight 
tons at twice that speed. A vessel lightly 
built as suggested of steel and aluminium, 
not necessarily exceeding thirty feet in 
length, with marine engine, paddles, and 
mechanism required, could probably be built 
to such a weight The longer the paddles 



and the more extended in area, the greater 
would be the advantage. 

The paddles at the deck level, which 
would have to do duty in the water as well 
as in the air, would have to be comparatively 
small in area, and revolving in a denser 
medium they would require the full force 
of the engines, but when full speed was 
attained, the movement of a lever could put 
the upper tier of paddles into connection 
with the gearing, and so into motion. This 
upper tier of paddles could l)e made as 
large as the weight required, and as the 
engines were competent to revolve. 

The flying machine thus suggested would 
be competent to fly over the water's surface ; 
but only to a ver)' limited degree, and not 
without risk, over the land. The irregulari- 
ties of the earth's surface, hills and valleys, 
trees, houses, factory chimneys, telegraph 
wires, and so on, would necessitate that the 
machine should travel at a much greater 
height above the land than above the sea, 
and any stoppage of the engines, or acci- 
dent to the mei'hanism, might, and almost 
certainly would, mean irretrievable disaster. 

Inland travelling, to .some extent, might 
be conducted along the lines of tHe rivers 
and canals, but the principal scope of the 
flying machine would be to supersede the 
di.scomfort and delay of over-sea transit. 
The speed and comfort of our present rail- 
way travelling are almost unsurpassable. It 
is in competition with the Calais-Dover and 
other over-sea lines that the flying ma(^hine 
would prove its enormous superiority. Who 
would undergo the agonies of mal de mer 
and the long-drawn miser)- of a rough pas- 
sage when they could be wafted across in 
a "flying machine"? "Tis a consummation 
devoutly to be wished," and one which I 
venture to prophesy we shall all of us see 
before we are many years older. 
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Some Early Flights. 

By Douglas Leechman, A.I.M.E., C.P.A. 



M 



OST habitues of the Patent Office 
are familiar with the stumpy 
little books which contain the 
first series of abridgments of British patents. 
These are not illustrated — more's the pity 
— ^but what the volume on Aeronautics lacks 
in value in this way is ])artly made up for 
by a most interesting introductory article, 
including a chronological review, the sub- 
stance of which is here reproduced. Evi- 
dently much attention was given to the sub- 
ject of aeronautics about the year 1783: 

400 B.C. Archytas constructed a wooden 
pigeon which could fly by mechanical 
means. To wit, it was thus suspended by 
balancing, and was animated by an occult 
and enclosed aura of spirit. If the pigeon 
fell it could not lift itself up any more. 

1650 A.D. John Baptist Dante, about 
1650, is said to have framed certain wings, 
by means of which he flew several times, 
but at last had the misfortune of breaking 
one of his thighs in an attempt of that sort. 

1736. De Gusman made a wicker basket 
of about seven or eight feet in diameter, and 
covered with paper, which basket elevated 
itself as high as the tower of Lisbon, which 
is about 200 feet high. 

1767. Dr. Joseph lilack, of Edinburgh, 
stated in his lectures that it was an 
obvious consequence of Cavendish's dis- 
covery of the lightness of " inflammable 
air " (or hydrogen gas) that, if a .sufficiently 
thin and light bladder were filled with in- 
flammable air, the bladder and air in it 
would necessarily form a lighter mass than 
the same bulk of atmospheric air, and which 
would rise in it. 

1782. Tiberius Cavallo, in the early part 
of 1782, after trying many experiments with 



paper envelopes, etc., caused " soap balls," 
or bubbles filled with inflammable air, to 
ascend to the ceiling of a room. 

1782. Stephen Montgolfier, in Novem- 
ber, 1782, at Avignon, made a fine silk bag 
in the shape of a parallelopi[)edon, the 
capacity of which was equal to about forty 
cubic feet. Burning paper applied to its 
aperture served to rarefy the air. 

1783. Stei)hen and John Montgolfier, on 
June 5th, 1783, at Annonay, before the 
States of Vivarais, caused a fire balloon, or 
a balloon of rarefied air, to ascend to the 
height of about 6,000 feet. 

1783. MM. Charles and Robert, on 
August 27th, 1783, caused a balloon filled 
with inflammable air to ascend from the 
Champ de Mars, Paris, to a height of 3,123 
feet in the presence of many hundred 
thou.sand sj)ectators. This balloon fell 
fifteen miles from Paris. 

1783. M. Deschamps, a j:)ainter, at 
Paris, j)roposed to the Baron of Beau- 
manoir to try gold beater's skin for an 
air balloon. • The Baron, on September 
nth, 1783, successfully launched a balloon 
I pin. diameter, made according to this 
plan : it went out of sight. 

1783. J. Montgolfier, on September 
19th, 1783, launched a fire balloon from 
Versailles in the presence of Louis XVL 
and the Koval Familv. This machine 
carried a .sheep, a cock, and a duck; they 
alighted in safety in the wood of Vaucres- 
son. 

1783. M. Pilatre de Rozier, on October 
15th, 1783, ascended to about eighty-four 
feet from the ground in the gallery of a fire 
balloon. This ascent was limited by ropes 
that detained the balloon. 
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1783. M. Pilatre de Rozier and Marquis 
d'Arlandes, on November 21st, 1783, per 
formed an aerial voyage in a free fire 
balloon from the garden of the Chateau de 
la Muette, near Paris. The aeronauts de- 
scended about 9,000 yards from the place 
of ascension. 

1783. MM. Robert and Charles, on 
December ist, 1783, ascended in an air 
balloon from the Tuileries. This balloon 
descended in safety at Nesle, again rose 
with M. Charles alone in it, and descended 
three miles from the place of its second 
ascent. 

1783. M. le Xormand employed a para- 
chute to let himself down from the windows 
of a high house at Lyons. The practical 
application contemplated was esca^^ from 
fire. 

1784. M. Jean Pierre Blanchard, on 
March 2nd, 1784, ascended in an air 
balloon from Paris and descendeil near 
Sevres. He carried up with him wings, a 
gouvernail, and a sort of umbrella to break 
his fall in case of an accident. 

1784. M. de Saussure, in a letter dated 
March 26th, 1784, mentions his having 
made some experiments on the atmos- 
|)herical electricity, with an aerostatic 
machine, which was raised by means of the 
comlnistion of spirits of wine, and was 
fastened to a long string. In a cloudy day 
he obtained a positive electricity strong 
enough to afford sjiarks. 

1784. Mons. Kleurant and Mad. Thible, 
on June 4th, 178J. ascended from Lyons 
in a fire balloon called " Le Gustave." The 
first obser\'ations of a scientific character 
were said to be made on this voyage. 

1784. Dr. Joseph Black wrote to Dr. 
James Lind, stating that in that year 
his experiment of raising a bladder by 
means of inflammable air had been tried 
with success. 



1785. Tiberius Cavallo notices that 
pit coal exposed to a red heat gives 
abundance of inflammable air. He re- 
marks, further, " It ai)pears, therefore, that 
pit coal is the substance which may be most 
advantageously used for the production of 
inflammable air in aerostation." In a foot- 
note he states that " On the Continent 
various small balloons have been filled with 
the inflammable air of pit coal, and have 
floated exceedingly well." 

1793. M. Blanchard endeavoured to de- 
monstrate the eflSciency of a parachute. He 
came to the ground quickly and broke his 
leg. 

1794. Guyton de Morveau, on June 
26th, 1794, at the battle of Fleurus, had 
the charge of a balloon for reconnoitring 
the Austrian position. This balloon is said 
to have done good service to the Femch 
cause. 

1797. Andre Jacques Gamerin, on 
October 21st, 17Q7, descended from a 
ball(K)n by the aid of a i)arachute. The 
parachute was separated at a height of 
about 2,000 feet. 

1804. MM. Gay Lussac and Biot as- 
cen<led from Paris on August 23rd, 1804, 
to make scientific experiments. They 
reached a height of 13,000 feet, and did 
not find anv difi'erence between their results 
and those obtained on the earth. 

1804. M. Gay Lussac, on September 
15th, 1804, ascended to the height of 
22,977 feet. He found the time of the 
vibration of a magnet to be less than on 
the earth. His respiration was afi'ected. 
The temperature and humidity of the air 
decreased. He filled some glass IxHtles 
with air from the higher regions; was five 
hours and threequarters in the air, and 
noticed that the skv was of a deep blue. 

182 1. Mr. Charles Green made his first 
ascent on July 19th, 1821, the coronation 



1 88 



Flyiiig. 



September, 1902. 



flay of His Majesty George IV. He is 

saifl to l>e th • first that employed coal gas. 

1836. Messrs. Charles Green, Holland, 
and Monrk Masrm, on November 7th, 1836, 
.starter! in the \a.ssau balloon from Vaux- 
hall Ciarrlens, anrl accr)mplished a journey 
to Weilburg, in the Duchy of Nassau, in 
eighteen hf)ur.s. 

1837. Mr. Cocking, on Julv 24th, 1837, 
de.scenderl in a i)arachute from a balloon 
and was killer!. The parachute was shaped 
like an inverter! cone, anr! was made accord- 
ing to his riwn rle.sign. 

1852. Mr. Welsh, of the Kew Ob.ser- 
vatr)r\', made four a.scents in the great 
Xa.ssau balloon with Mr. Green. The 
greatest altitude that he reached was 
22,930 feet. They c)l>ser\ed that the tem- 
f)erature of the air rlecreased unifcjrmly with 
the weight abr>ve the earth's surfar^e until 
at a certain elevation varying on different 
days, the decrease is arrested, and fr)r the 
.si)ace f)f 2,000 or 3,000 feet the temperature 
remains nearly constant, or even increases 
by a small amount, the regular diminution 
l)eing afterwards resumer! and generally 
maintainerl at a rate slightly less rapir! than 
in the lower part of the atmosj)here, and 
commencing from a higher temperature 
than wriuld have existed, but for the in- 
terruption noticed. 

1862. Mr. James (Jlaisher, on Julv 17th, 
1862, asr^ended with Mr. Coxwell from 
Wolverhamptrm to a height of nearly five 
miles. The temperature of the air and the 
dew fM^int were determined at various alti- 
tudes ; electrometer readings, times of mag- 
netic vil)ration.s, ozr)ne o!)servations, and 
other data were obtained. This was the 
first of a series of balloon ascents under- 
taken at the re(}uest of a committee ap- 
pointed by the British As.sociation for the 
Advancement of Science to make meteoro- 



logical and physical observations at diflPcr- 
ent elevations above the earth's surface. 

1865. Mr. James Glaisher, on October 
2nd, 1865, in pursuance of his researches 
for the balloon committee of the British 
Association for the Advancement of 
Science, made his first night ascent. This 
night was remarkably clear, and the tem- 
perature, up to a certain elevation, increased 
with the increase of elevation. 

As a sam|)le of the abridgments them- 
selves, we can hardly do better than give 
the first, which shows the inventors to have 
held wonderfullv advanced ideas on their 
subject. 

A.D. 181 5, April 25th, Xa 3,909. Pauly, 
Samuel John, and Egg, Durs. " Certain 
aerial conveyances and vessels to be steered 
by philosophical or chemical and mechani- 
cal means, and which means are also ap- 
plicable to the propelling of vessels through 
the water, and carriages, or other convey- 
ances by land." 

The aerostat or balloon has a " form 
whose farthest extremities may be in a 
horizontal and longitudinal direction, or 
nearly so, such as the shape of a fish 
or bird. A frame round the lower 
part of the aerostat called the head 
frame holds the net, as well as an anpend- 
age capable of acting as a parachute, and 
the requisite suspensory fastenings of the 
car. To drive and direct the balloon, fins, 
feathers, fans, or wings are employed ; they 
are made of silk fixerl to a staff by whale- 
bone ribs. Five feathers may form a ring, 
and for that purpose are fixed alongside 
into a head-piece, which is apj^lied to a 
steel spring fastened to the head frame, 
playing backwards and forwards hori- 
zontally. Each separate fin, feather, fan, 
or wing has a threefold power, which we 
call attractive, aspiring, or sucking, repul- 
sive, driving, or blowing, and collective or 



September, 1902. 



Flying. 



189 



uniting." The tail or rudder is formed of 
the same materials as the said fins. A 
movable weight, consisting of a barrel con- 
taining water, is used as ballast for guiding 



and directing the balloon. The said fins 
may also be applied to a machine that is 
capable of raising and supporting itself in 
the air without the assistance of gas. 



Some Aeifonaiftical Experiments^ 

A Paper read by Mr. Wilbur Wright, Dayton, Ohio, before the Western 

Society of Engineers. 

(Coniintud horn Page 140.) 



On resuming our gliding, we found that 
the old conditions of the preceding year 
had returned, and after a few trials made a 
glide of 366 feet, and soon after one of 389 
feet. The machine with its new curvature 
never failed to respond promptly to even 
small movements of the rudder. The oper- 
ator could cause it to almost skim the 
ground, following the undulations of its 
surface, or he could cause it to sail out 
almost on a level with the starting point, 
and, passing high above the foot of the 
hill, gradually settle down to the ground. 
The wind on this day was blowing eleven 
to fourteen miles per hour. The next day, 
the conditions being favourable, the 
machine was again taken out for trial. 
This time the velocity of the wind was 
eighteen to twenty-two miles per hour. At 
first we felt some doubt as to the safety of 
attempting free flight in so strong a wind, 
with a machine of over 300 square feet, 
and a practice of less than ^\q minutes 
spent in actual flight. But after several 
preliminary experiments we decided to 
tr}' a glide. The control of the 
machine seemed so good that we then felt 
no apprehension in sailing boldly forth. 
And thereafter we made glide after glide, 
sometimes following the ground closely, and 
sometimes sailing high in the air. Mr. 
Chanute had his camera with him, and 
took pictures of some of these glides, 
several of which are among those shown. 



We made glides on subsequent days, 
whenever the conditions were favourable. 
The highest wind thus experimented in was 
a little over twelve metres per second — 
nearly twenty-seven miles per hour. 

It had been our intention when building 
the machine to do the larger part of the 
experimenting in the following manner: 
When the wind blew seventeen miles an 
hour, or more, we would attach a rope to 
the machine and let it rise as a kite with 
the operator upon it. When it should 
reach a proper height, the operator would 
cast off the rope and glide down to the 
ground just as from the top of a hill. In 
this way we would be saved the trouble of 
carrying the machine up hill after each 
glide, and could make at least ten glides in 
the time required for one in the other way. 
But when we came to try it we found that 
a wind of seventeen miles, as measured 
by Richard's anemometer, instead of sus- 
taining the machine with its operator, a 
total weight of 240 lbs., at an angle of inci- 
dence of three degrees, in reality would not 
sustain the machine alone — 100 lbs. — at 
this angle. Its lifting capacity seemed 
scarcely one-third of the calculated amount. 
In order to make sure that this was not 
due to the porosity of the cloth, we con- 
structed two small experimental surfaces of 
equal size, one of which was air-proofed, 
and the other left in its natural state; but 
we could detect no difference in their lift- 



I go 



Flying. 



September, 1902. 



ing powers. For a time we were led to 
suspect that the lift of curved surfaces little 
exceeded that of planes of the same size, 
but further investigation and experiment 
led to the opinion that (i) the anemometer 
used by us over-recorded the true velocity 
of the wind by nearly fifteen per cent. ; (2) 
that the well-known Smeaton co-efficient of 
.005 V2 for the wind pressure at ninety de- 
grees is probably too great by at least 
twenty per cent. ; (3) that Lilienthal's esti- 
mate that the pressure on a cur\'ed surface 
having an angle of incidence of three de- 
grees equals .545 of the pressure at ninety de- 
grees is too large, being nearly fifty per rent, 
greater than very recent experiments of our 
own with a special pressure testing machine 
indicate; (4) that the superposition of the 
surfaces somewhat reduced the lift per 
square foot, as compared with a single sur- 
face of equal area. 

In gliding experiments, however, the 
amount of lift is of less relative importance 
than the ratio of lift to drift, as this alone 
decides the angle of gliding descent. In 
a plane the pressure is always perpendicular 
to the surface, and the ratio of lift to drift 
is therefore the same as that of the (*osine 
to the sine of the angle of incidence. Hut 
in (*urved surfaces a verv remarkable situ- 
ation is found. The pres.sure, instead of 
being uniformly normal to the chord of the 
arc, is usually inclined considerably in front 
of the perpendicular. The result is that 
the lift is greater and the drift less than if 
the pressure were normil. I.ilienthal was 
the first to discover this exceedingly im- 
portant fact, which is fully .set forth in his 
book, " Bird Flight the Basis of the Flying 
Art," but owing to some errors in the 
methods he used in making measurements, 
question was raised by other investigators 
not only as to the accuracy of his figures, 
but even as to the existence of any tan- 



gential force at all. Our experiments con- 
firm the existence of this force, though our 
measurements differ considerably from 
those of Lilienthal. While at Kitty Hawk 
we spent much time in measuring the hori- 
zontal pressure on our unloaded machine at 
various angles of incidence. We found 
that at thirteen degrees the horizontal pres- 
sure was about 23 lbs. This included not 
only the drift proper, or horizontal com- 
ponent of the pres.sure on the side of the 
surface, but also the head resistance of the 
framing as well. The weight of the 
machine at the time of this test was about 
108 lbs. Now, if the pressure had been 
normal to the chord of the surface, the drift 
proper would have been to the lift (108 lbs.) 
as the sine of thirteen degrees is to the 



cosine of thirteen degrees, or 



.22 X 108 



•97 



24 -I- lbs. ; but this slightly exceeds the total 
pull of 23 lbs. on our scales. Therefore, 
it is evident that the average pressure on 
the surface, instead of being normal to the 
chord, was so far inclined toward the front 
that all the head resistance of framing and 
wires used in the construc^tion was more 
than ovenMjme. In a wind of fourteen 
miles per hour, resistance is by no means 
a negligible factor, so that tangential is evi- 
dently a force of considerable value. In 
a higher wind which su.stained the machine 
at an angle of ten degree.s, the pull on the 
.scales was 18 lbs. With the pressure 

normal to the chord, the drift proper would 
.17 X 98* 
=17 lbs., so that al- 



have been 



.98 



though the higher wind velocity must have 
caused an increase in the head resistance, 
the tangential force still came within one 
pound of overcoming it. After our return 

* The travel of the centre of pressure made it necessary to 
put sand on the front rudder to bring the cemres of cravity 
and pressure into coincidence, consequently the weTsht of 
the machine varied from 98 lb9. to 108 lbs. in the different 
tests. 
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from Kitty Hawk we began a series of ex- not yet concluded, hut in general they sup- 



periments to accurately determine the 
amount and direction of the pressure pro- 
duced on cur\'ed surfaces when acted upon 
by winds at the various angles from zero to 
ninety degrees. These experiments are 



port Lilienthal in the claim that the curves 
give pressures more favourable in amount 
and direction than planes; but we find 
marked differences in the exact values, 
esi)ecially at angles below ten degrees. 



(To ht continued.) 



Short Flights. 



M. Bradski has undertaken to reconstruct 
the airship which collapsed with M. Severo, 
giving special attention to remedying the 
defects which led to its destruction. 

~\^ ~\^ ~\^ 

While preiiaring for a balloon ascent at 
Mold, a London aeronaut was rendered in- 
sensible by escaping gas. He di(i not re- 
cover consciousness until next morning. 

^>r -^r '^r 

Lecturing before the French Society on 
the adaptability of liquefied air to navigable 
balloons, M. Georges Claude gave it as his 
o|)inion that it can never be used for pur- 
poses of locomotion. M. Claude finds that 
20 lbs. of liquefied air only achieve results 
that can be secured by i lb. of petroleum. 
It can be used, however, for inhalation at 
high altitude.s, and for enabling sj)ecimens 
of the uoper atmosphere to be secured for 
subsequent analysis. 

~^ -->r ~\^ 

With a view to testing a new method of 
.steering balloons across water* the Rev. 
John M. Bacon is i)reparing to make the 
passage of the Irish Channel by air. Pre- 
suming that this will be a trial of (N)nsider- 
able interest and value, but not unattended 
with risk if due precautions are not taken, 
the famous aeronaut will be glad if any 
owner of a yacht or other vessel who may be 
disposed to accord him escort will be at hand 
in case of immersion. 



MM. Henri Mager and Chas. Cadet have 
completed the plans for an airship which 
they assert will travel at a speed of sixty 
miles per hour in calm weather. They will 
attempt the traverse of the Sahara with their 
ambitious craft. 

~\^ ->r -^r 

The Aeronautical Institute and Club, of 
which Mr. O. C. Field, 20, Adelaide Road, 
Brcx?kley, S.E., is hon. secretary, is doing 
g(M)d service in the cause of aeronautics. 
Meetings are held at frequent intervals, 
and the papers and discussions are always 
interesting. Besides the merely academical 
interest shown in the movement, practical 
experiments are undertaken, and several in- 
structional balloon ascents have already 
been made. 

~>r ~>r -^r 

A Belgian is credited with a new fiying 
maqhine, light and ver\' simj)le in design. 
The motor is fitted with a vertical shaft, 
constructed in such a way as to supjxirt a 
horizontal shaft provided with a gearing of 
suitable toothed wheels, and working 
two large screws, which act vertically, and 
impart the force nece.ssary. The vertical 
shaft supports also, a little below the main 
shaft, another small horizontal shaft, which 
it puts into movement in the same manner, 
an<l which, by means of two small s(Tews, 
controls the horizontal movement of the 
apparatus. 
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A Flying Model. 




Drawing (from a photograph) of a small flying 
model made fN>m an egg beater fitted with paper 
wings, and kept In motion by means of a spiral 
spHng, shown by Mr. R. Shapland, of 231, Lord 
ship Road, Dulwloh, S.E., to the members of the 
Aeronautical Institute and Club at a recent meeting. 

Mr. Shapland states the model proves that 
machines of fairly heavy construction can 
be made to fly, if sufficient power is ap- 
plied (without excessive weight). In this 
case the frame can be said to be of cast 
iron, one large and two small cog wheels 
of the same material, solid iron wire 
covered with i)aper f(jr fans, and a heavy 
steel clock spring, which exerts sufficient 
power to turn the fans in opposite direc- 
tions, and lift itself from floor to ceiling of 
a room. The first of these he made in 
Adelaide, South Australia, about twenty-two 
years ago. 
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The Conquest of the Air. 



By Frederick 

THE complete conquest of the air 
— the latest concession of the great 
forces to importunate mankind — is 
nearl) an accomplishetl fact. Like all 
other scientific problems relating to social 
advantages appertaining to the human race, 
its advance has been bv wav of a step-bv- 
step progression. From the l)a]]oon 
proper, which is subservient to the direction 
of everv variable air current, to the diri- 
gible aerostat, with intermediates in the 
shape of mechanical aviators, aeroj)lanes, 
and similar contrivances, we have at last 
arrived at a practical, if not a final, solution 
of the problem of aerial navigation. In 
the <lirigible aerostat, in which the motive 
power is applied from a point upon a 
flexibly-suspended car, the conditions from 
a mechani(*al point of view are manifestlv 
incomplete. The aerostat, exerting its 
bucnanl power in a vertical direction, is an 
oi)I)osing resistance to horizontal motion. 
'J'hus the suspended car is intermittently 
[)ropelled forwards, and the aerostat 
dragged onwards and downwards, until a 
moment of neutralitv occurs, in which the 
buoyancy is again active and a certain 
amount of progress attained, which, being 
continued, results in a pitching and to.ss- 
ing movement like that of a shij) in a head 



Walker, C.F. 

seaway. When a flying machine is <lesigned 
upon the principle of a self-propelled aero- 
plane, the attendant <lifliculties in the way 
of success are, in the necessitv for an initial 



impulse at a high rate of speed upon a 
railed track, not always accessible, an un- 
certain stability in flotation, and, lastly, the 
great unbalanced weight of the necessary 
mechanism. I'rue aviators, with flapi)ing 
wings, are also impracticable for large 
machines for j)urposes of utility, in every 
( ase in which man has adopted artificial 
locomotion he has never followed Nature 
as a teacher, nor copied her methods of 
api)lying force. L*i)on the land he .substi- 
tutes a mechani(*ally-driven wheel for the 
system of levers used in animal locomotion, 
and on and under the sea he does not 
accept the ^\\\ as a prototype, but uses the 
more efftctive screw propeller. It follows, 
therefore, that he does not look to the bird 
or bat for guidance in the matter of aerial 
proj)ulsion, although he does not disdain 
to adopt a few mincjr " wrinkles " in the way 
of automatic balancing. 

Hence the practical airship is a combi- 
nation of the aerostat and aeroplane, with 
a peculiar adaptation of screw proj)ellers. 
Look at the huge skeleton of an ''air 
liner" in process of construction at the 
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yaril." The hack and nl>s resemble the 
iseiws stru<-tiire nS a gigantir antediluvian 
luriaii, the ttihiilar steel frames tapering 
■f>m rout to evlreniiiy lo afford the niaxi- 
mm of strength «ith the mininmm of 
eighi. I'he i-ar frame is inlegra) with the 
lajor rih stnieiure, and is rfinseqiicmly 
gill : and upon the " Spe7;ia " plan the 
ast aeriiplanes emlose Hiiii propellers of 



pressure liy a powerful pump, and inflated 
when necessary hy a reverse prticess. This 
action and that of maintaining the equili- 
brium is automatically performed by a 
• lelicale, though relialile, mechanism, the 
description of which is beyond the space 
of this article. 

The railway, the steamship, and the auto- 
mobile car were in their time decried and 
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kingdom — nay, the Empire itself. What a 
splendid bird's eye view crossing the mighty 
ocean, watching the resistless waves and 
the pitching niliing liner with her creamy 
wake and the thunderous seas recoiling 
from her bows, from an elevation above the 
turmoil of the " rolling forties " I On its 
air-borne course the immense car, replete 
with every comfort, literally wings its way 
shores with as little risk to life 
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weight, and 200 square feet of aeroplane 
surface will support the same weight when 
opposed to a volume of air moving at the 
rate of 1.760 feet j>er minute, to at once 
ailmit that the aerial transpcirt uf 500 pas- 
sengers is ([uiie reasonable. The latest 
development of the hvcirocarbon internal 
combu.stiiin engine allows of ihe highest 
efficiency without the disadvantages of 
water-cooling, the external railiatiim at no 




s obtains in the case of the 
beneath it. Even if the 
mei-hanism should fail, the surface of the 
aeroplanes allows of a very gradual descent, 
and safely appli; 

ti> hand in the air liner of the immei 
future. One has but to consider 

■ modern Atlantic 

remember the fact that ij6 cubic feet of 

liyilrogen in an aerostat will support 10 lbs. 



Flying. 



Jani'ary, 1903. 



ihis qualitv e\ifn<ls !o jiiftefin-flyini;. Sn suitable ralibre Tilted upon an airship an-i 

in ilif fiiiurt; and rml a v.tv 'iistant pcri.i.l liirening the light fociis vertically down 

■ -til.- ;iiit.iiii<iliii<-.-ar svillhav,^ a f'.riiii<l:iiile uanls, l.ut mverin- -1 large ari-a at ih-. 






Vr< 



'•( :x 



i|>iiN<')..iII<.'.n. nn 



■ffiil 



int iMse <.f the < 
rvl ai'|tri):ii-h of ; 



.eaiiiilul siglit may I.e inKijiini-ii than 
li-K ..f flir ya.hts 'in the m.wy ,-vnliiti..i 
■rial n-atta. J., .-njoy th,- pan 
,-w in thr- ^\hi!.irat;n!: aimnsi-hf 



' light, will reveal the 
mys fleet while itself 
f range, to gitod effect and to betler 
advantage than the fan shaped rays of a 
priijfttor clostr u> the water. In rlaylight 
the apimiarh <i{ a sulm 




'.]■ 1 


1. hi-h.r 
•■"■"'■■'1''"' 


in thi' 


1 at 


at;.'n.ling .1 


1' ■ di^iern-d fnun an airship at a ronsiiler- 
alili' altitiLih-. and its direc-tiim and progress 


r.-g 

l..-> 


uu will [ 

>!1il thr 


■pulariM- 
limils .,[ 


'■;„ 


r.- i.Tiv>irlal 


>ignalled l.y wireless lelegrajihy. The 
airshi|i is vetoed liy the International Ccin- 
gress as an aggressive instrument from 


1 

1..'.- 


!..■ airship 


l> <:„}<«h 


vill 
ed 


ry has alrva.l> 
.> thf liritish 


liuniane moiivi'S. Cne is indined to 
rpiesil'.n the hiiinaniiy that admit.s of the 


W,i 


1 mrr. .1 


.-.- Dr. Ha 
l.iiiM a 


S|.. 


liash.'enc'.in 
•i,d ship .-.,r 


^idiniarine torpedo vessel which invisibly. 
hin lai lily, attacks fmni In-low. as against 


'M 


-riui.'m.il 


piirp. ..<,., 


.A 


s,.ar<-ii!i-ht .,| 


ill.- visible aerial (.irpcilo with its indivirliial 



Januakv, 1903. 



Flying. 




202 



Flying. 



Jantary, 1903. 



invulnerabilitv, but no less dearllv artion. 

We have the comforting assurance that 
the niuhii)liritv of (lea«l]v inventions arts 
as a <l«Mfrrent, and tends to render warfare 
well nigh iiiij)r)ssihle in the future. 

No <louht at first aerial voyaging will be 
exjHfnsive — a mode of enjoyment to be 
mono[)olised bv the wealthv and leisure<l 
classes of all countries — but it must be re- 
iiiembered that the same exclusiveness has 
attended the first stages of |»rogress in every 
known instan<'e of artificial locomotion. 
And alsri ii cannot be denied that the ad- 
vancenit nt of aerial navigation has hitherto 
bet n slow, simj)lv bv reason of the definite 
<*ommon knowledge of th(* fonx* of gravity 



and the prevailing ignorance of the inherent 
sustaining j)ower of the air and its attri- 
butes. In other words, there has been, and 
to a great rlegree now exists, a want of confi- 
dence : but now that aerial navigation has 
been practically demonstrated, its progress 
will be by leaps and bounds. It does not 
require a vivid imagination or an especial 
sj>irit of pro[)he<'y to foresee in the very 
near future airships great and small 
t reversing the upper air without exciting 
the wonder of the man in the street, or 
evoking a comment of greater emphasis 
than those he now wastes upon that pain- 
ful but strangel) inevitable topic — the 
wen t her. 



The Aeronaiftical Institifte and Club. 



THK first annuiil genenil meeting of 
the AeroiKiutical Institute and 
C'hib was held at St. Bride's 
Institute, Kleel Street, K.C, on Fridav, 
DecemlKT 12th, 1902. the president. Dr. 
V. Alex. I».irton, in the chair. 

The President, in ojjening the m<i'i- 
ing, rem. irked thai this was the tlrst annual 
nu^'iin^ held bv the Institute, and he 
thought that members had every reason to 
congratulate themselves on the success of 
the past twelve months. The monthly 
meetings had been carried out with regu- 
larity, and they had had some interesting 
l».ij'<'rs submitted for discussion. The pros- 
j)ect f«)r the coming \ear, he thought, was 
a fair one. Papers had been ]»romised for 
the coming meetings, and with regard to 
the exhibition which it was ])roposed to 
hold about the middle of the year, this was 
now praclicalh assure<l, as the promised 
support from memlK'rs had been most en 



couraging. The Institute had been f<»rme<l 
for j)rat'tical w(»rk, and he hope<l that the 
exhibition would show that it was in everv 
sense an in.^tilute of practical men. 

The executive for 1903 was then electetl 
as follows: Pvt>mhut, Dr. F. Alex. Barton, 
Beckenham. V irt-prtxithnta, Messrs. P. L. 
Senecal (founder), London ; and M. Middle- 
ton, Brighton. Cnminitttr^ Messrs. P. Y. 
Alexander, Bath : ('. H. M. A. Alderson, 
Farnborough ; and \V. Dick, H. E. 
Holtorp, Aug. K. Ciaudron, R. McNair, and 
(f. Nicholl, I^mdon. Honorary secretary 
(general), O. C. Field, 20, Adelaide Road, 
Brockley, S.F^. Honorary secretary 
(editorial), ¥j. C. Dwyer, 6, Madeira Road, 
Streatham, S.W. 

Mr. O. C. Field, the honorary secretary, 
read a carefully-prei)ared reix)rt of the 
\ear's work. In this he ackn(nvle<lge<l the 
a.ssistance which had In^en rendered to the 
institution by Flying. 
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By SIDNEY H. HOLLANDS. 

(Continuett.t 



Aspiration. 

The al)ove .suggestive sul)-title, apjiro- 
priate a.s it is to the pur.suit of aenniautical 
.s<'ience, is ncnv used in its re-stricted and 
technical sense. 

" A.si)iralion " is one of tlie curiosities of 
flight, an<l, imleed, is regarded hy many 
of the uninitiated as quite paradoxical. 
The average mathematician is particularly 
sceptical about it, prohal)ly because he has 
hithertc/ failed to analyse it or to produce 
formula; in a<'<*ord with the observed 
conditions. 

The aerial phenomenon " aspiration '' has 
been well and simply defined by Mr. 
Octave Chanute, the well-known American 
authority, as " the act of flying in the face 
r)f the wind without using other i)ower than 
that furnished bv the wind itself." 

It may be premised that "soaring'' (in 
the technical sense) and " aspiration '' are 
jiractically synonymous terms. 

Atlhough the i)assive transit of certain 
large birds must have been observed and 
marvelled at probably from the commenc^e- 
ment of the human era, it has remained for 
(jbservers of comparatively quite recent 
limes to investigate and, finally, to grasp 
intelligently the phenomenon on which that 
<*ondition of flight is based. 

Mr. Lan<'aster, of Chicago (a keen ob- 
server), has dealt largely and lucidly with 
this braiK*h of flight, having made a siKJcial 
and a close study of it. He says : 

" I profess to be now in possession of the 
secret (of aspiration), not possibly, nor 
probably, but, as a matter of fact, com- 
pletely in possession of it 



" This secTet is not (jnly experimentally 
proven, but it is self-evident. If there were 
not a soaring bird in existence nor an ex- 
periment ever made, it would be ecjually 
evident. 1 had piled exptrimenl on hyiM)- 
thesis to the point of physical an<l mental 
exhaustion, when an accident revealed the 
entire matter in a moment, and I found 
mvself in the ludicrous positicjn of one who 
was diligently at work proving an axiom. 
Mv experiments were entirelv worthle.ss, 
and I cannot imagine an experiment of any 
kind whatever which would illustrate or 
prove the principles involved. Exi)eri- 
ments would be valuable in working out 
details, but not in other resi>ects. 

" And now I must make a confe.ssion. 1 
have written vtry positively thus far, but 
mv convictions are based on certain notions 
entertained in regard to the mechanical 
laws which govern things, at least so far 
as this earth is concerned. If these laws 
are ntii trin \ take back all I have .said. 
Chaos has come agiin. My knowledge of 
mechani<*al principles is wholly derived 
from Knglish sources. 

" 'J'he Knglish textbooks and mechani- 
ral journals have given me what I know 
about the mechanics of the universe, and 
if those writers who are, so far as I know, 
accepted everywhere, are correct, there is 
simply no doubt about * soaring.' Five 
limes live is not possibly, nor probably, 
twenty-five ; it i< twenty-five, if the multi- 
plication table be right. If, then, gravity 
be a force distin<*t from the body exhibiting 
it, if its direction of action be towards the 
centre of the earth, if forces can be changed 
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into other fon-es without passing into non- 
entity, if it he impossible for a force to do 
more work than its total rapacity, if a body 
moves on tlie line of the resultant of all the 
forces acting on it, if elastic fluids under 
the action of mechanical fonres react in all 
(lire<tions, then there is no doubt about 
the methcnl of soaring. 

" The English authorities from Newton 
to Professor Lodge are on trial before the 
facts, and no theory or hypothesis of mine. 
The i)ird is a mere accident of the case. 
An inert plane of proper shape, weight, iind 
position wr)uld inevitably be impelled by 
the force of gravity as the bird is through 
the air. 

" Again, it is obvious to my mind that, 
should anv others devote their wealth and 
time for half a s(M>re of years to observa- 
tions ot the soaring birds, they could come 
to no other conclusion but the one given 
herewith, and it seems a wretched waste 
of effort to halt longer over the lacts of 
soaring. 

*' Why not a[)[)ly the mechanical axioms 
of the aiiihorities to the operation of Hying 
machines in such a was as to a<'coiin)]ish 
soaring flight? It stems like the pari of 
wisdom to do so. 

" .\ verv brief statement of the matter 
will give the facts of the case. The first 
obvious fact is that a bodv heavier than 
the atmosi)here, if it be inert and placed 
in free air entirely unsu|)p<>rted by an\ thing 
but air, moves towards the centre of the 
earth under the a<'tion of gravity. If, then, 
it be asked why the bird does not get nearer 
the earth in its level or upward flight, 
the answer is because of another motion 
which elevates it as fast as it falls. 

" Tliere is no j)()ssible way to determine 
the nui>ii of motion in a straight line by 
an examination of the moving body. It 
mav be innler the dominion of one force 



acting in one direction, or of any number 
of forces in any number of directions, when 
its course will be the resultant of them all. 
See all the authorities. 

" A boy walks across the platform of a 
<'ar in motion. He is going across the car, 
he is going along the road, anrl his track 
in space is the diagonal resultant of these 
two motions. Just so with the bird ; it 
is falling flatwise in obedience to gravity. 
It is at the same time slanting upwards, 
erlgewise on the plane of its wings. These 
two movements give the level one of flight, 
ft is very singular that this ])re(Mse com- 
I'lexity of movement can be seen on a large 
projectile after it leaves the muzzle of the 
gun, on a vessel sailing in a current, and 
in a multitude of similar ca.ses, but cannot 
be seen in a soaring bird. How fast does 
the birrl fall? Whatever its speed per 
second may be, its vehjcity is in all cases 
uniform. Its gravitating force accelerates 
it to the |)oint where it is doing an amount 
of work on the air equal to the total (capa- 
city of the force at whir-h point its velo<.*ity 
is uniform. 

" That is what all the authorities .sav. 
Suppose this velocity to be six feet per 
second, that the wings are (jne foot wide, 
inclined one in six, or 2in. per foot, and 
that it is driven laterally on this upward 
slant at the rate of thirty-six feet per 
second, its p:ith would then be level. 

*' So nuich for the motion. Now for the 
force. Sup])ose the bird to weigh 12 lbs., 
we would have a body falling at the uni- 
form rate of six feet i)er second, and at 
the same time elevated through this dis- 
tan<*e. In the lateral motion there is skin 
friction, or air-resistance, on the sides of 
the wings, whi(4i is small, and, though 
eluding my attempts to measure it, is 
doubtless appreciable, and must be over- 
come. Now, the total force required to 
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set up lateral motion must (*ome from that 
developed in the air in the fall, and we 
are confronted by the law of falling bodies 
that no more work can be done by a body 
in falling a given distance than is required 
to elevate it the same perpendicular height, 
rhat is good law. All the authorities are 
agreed upon it. 

** Here is the vital spot of * soaring ' (or 
* aspiration '). 

" If all the air-developed force could be 
utilised in the rear expansion to force the 
bird forwards on the upward slant, it cc^uld 
only serve to accomplish the elevation, 
leaving the air-resistan(*e to be still suj)- 
plie<l. Xow, the fact is that of the entire 
12 lbs. of force developed in the air by the 
uniform fall, and which passes the rear edge 
of the wings each second, less than one- 
fourth is demanded for the lateral motion, 
and the balance of 9 lbs. goes to waste. As 
a matter of fact, the work of the fall gives 
a superabounding amount of energy for 
the purpose of flight. 

" Notice that the law of falling bodies 
takes it for granted that the condition of 
both fall and elevation shall be the same. 
If the fall is in a vacuum an<l the rise in 
air, or water, or mercury, the conditions 
are not complied with. Much more would 
the conditions be disturbed if in the rise 
the weight was changed. This latter is 
precisely what takes ])lace. In the devia- 
tion of the lateral motion the bird simply 
has no weight whatever, and being totally 
devoid of weight, the only fon^e required 
in the lateral movement is enough to over- 
come skin friction or air resistance. Where 
is the weight if not in the bird? It is 
in the 12 lbs. per second of air-pre.ssure, 
of course ; where else could it be ? It is 
there, if the authorities are right. If it is 
not there, but still in the bird, we have 
simply 12 lbs. of gravitating force created 



out of nothing, and the authorities say this 
is inadmissible. At six feet per second 
fall the total force is changed into air- 
pres.sure. The bird is in perfect equili- 
brium with the reacting air. It is exactly 
balam^ed by that air, and in this balanced 
.state it passes over the thirty-six feet of 
horizontal distance. What I mean by 
.saying that it has no weight is that, if 
.scales were applied to it, it would not weigh 
anything. It resembles a 12 lb. weight 
balanced by another 1 2 lb. weight on an 
equal-armed scale. 

" The whole matter is axiomatic. A 
certain amount of gravitating force cannot 
be (tl! exi)enderl in doing work and have 
some left over to <lo more work with, viz., 
resist a force that elevates it. In the direct 
fall it is body plus weight. In the eleva- 
tion it is simply body. 

" As the air pressures pass the rear of 
the bird's wings they expand against the 
feather tips, which are curved ui)ward, and 
drive the creature horizontallv. Now, I 
have a bewildering mass of experimental 
evidence to support all this, or, as 1 would 
put it, which is sui)ported by their axio- 
matic principles. The solution of the 
whole matter was in a completely 
unexpected direction, which left all ex- 
periments high and dry, stranded on 
barren flats." 

The belief is held by some that ** aspira- 
tion " is caused by natural upward air- 
currents. That, however, would not be 
" aspiration '' in the true sense. There are 
some instances, at least, in which we may 
be practically (*ertain it is not due to that 
cause, notably, the case of the wandering 
albatross when ix)ised far aloft for hours 
on motionless wings. This bird, too, di.s- 
plays the phenomenon in a superlative 
degree, being the most .striking and admir- 
able instance of natural " asjMration." It 



Flying. 



Janiarv, iqo^. 




.sus]it^iKle>l Ik 







Fia 


St.l(<r. I«9I 




age 


as the yea 


r 1 800, 


•Uiig. 


hi^ emlm'in 


j.hysiris 


thai 


a surface 


shupeO 



)lly iiy a thread (see 
i-e against a hurizontal 




•r air-riirr 


[i( 


[iipiiigiii<; ii|)ciii 


the 


tl ntnvevit 


<>i 


il. uppT .„,ra 


e. 


i-ry riiriotis 


—cs 


on startling — >\v 


mini- 


. ..f aspir 


tiiij! 


phenomeni ra 


be 


l>y ainiiisl 


any 


.IR-. an.! with 


\ery 


ajiparatus. 


This cxperimetil, « 


hich 


oiitivanl i 
.\. is ptrfii 


.pe; 
niei 


rani-f is a rom 
with ihf little 


.lete 
iere 




SL«-n 


i-onsist 


)f 


t«<j 


lK;r 


7'iiital ])arallel 


■iisfs. 


(he iijijier 


>ii 


e ha 


■ing 


a .-tntral luhe 


nush 


vith its nil 


er 


siir 


a.-e. 


the lower one 


heing 


a plain l.la 


nk 


(lis. 


„l t 


qitnl .llameler. 


a 1,(1 s 


spendetl fr 


m 


the 


iipi. 


r line l>y three 



tlir. 



e <j( al.o 



ime-lounh i>l its .lianieter helow it. 
H.ililing the apiwraius with the tube ver- 
tical, and bhiwing vigor.iusly down it, the 
iip|)cr disc will appear to have sutldenly 
lici'ome highly magnetic, fur the siisi«;nded 
ilisr will llicreu|xin jump up ayiiiip't the 
Mfi'f and " hug '' the upper ilisi' closely — 
anil the m.irc sii the stronger the blast is — 
and tall .ift' when the blast ceases. If thin 



January, 1903. 



Flying. 



207 



light discs of card or of sheet metal are 
used, the lower disc, while " hugging " the 
upper, will vibrate rapidly, pnMlucing a 
musical note. 

Mr. Lawrence Hargrave, than whom 
there is not a more untiring and succes.sful 
exponent of artificial " aspiration," has con- 
tributed a valuable paper to the literature 
of this branch of flight. 

This paper, read before the Royal 
S(MMety of New South Wales in September, 
1897, is called ''The Possibility of Soaring 
in Horizontal Wind.'' In it he savs : 

'' The point of doubt has been how to 
account for the phenomenon of soaring in 
a horizontal wind. There is no difficulty in 
soaring if we assume an upward trend in 
the wind, such as a cliff, building, ()r sloping 
hill will produce. Hut when we see birds 
soaring in light wind an<i storm, something 
beyond our knowledge is recognised as 
being at work. 

" Mr. Chanute shows the profile of a 
number of soaring and non-soaring birds' 
wings, and points out the downward pro- 
jecting lobe at the front edge of the former, 
and also that there is a sharp curve just 
abaft the lobe on the underside (figs. 7 
and 8). 

" A few experiments have been made at 
Stanwell Park (Mr. Hargrave's former 
home) to show how this affects the effective 
direction of the wind when soaring, with 
the result, as 1 previously surmised, that it 
was found to create a vortex, and that the 
direction of the air current beneath the 
wing was that indi(*ated by the arrows 
(figs. 7 an<l 8). 



" This is all very well as far as it goes, 
but something is wanted that will eliminate 
errors of direction of the wind and some 
of the uncertainty as to the angles, and 
also to compare the curve with the plane 
surface. So I fixed a horizontal wire on a 
stand, and pointed it towards the blast. A 
sleeve was on the wire revolving freely. On 
opposite sides of the sleeve I attached a 
bulb-ended curved piece of aluminium and 
a piece approximately flat, with set-s(Tews 
to fix them at any angle with the direction 
of blast. There was a lead-weight for 
balancing in the plane of rotation. There 
was nothing to stop the sleeve from slipping 
along the wire, which it did not do. 

" You will observe that with this appara- 
tus, if my personal equation gave any 
advantage to the curve, it would be eli- 
minated when the sleeve revolved 180°, 
and that both surfaces re<*eived- a blast of 
equal intensity : and that i)la(Mng the two 
surfaces on opj)osite sides of one axis is 
equivalent to weighing their respective 
lifting powers in a pair of scales. 

" The plane and chord of the curve were 
first set at a slight positive angle (fig. 9). 




Fig. 9. 



In this case the curve easily rotated the 
sleeve against the lift of the plane. 

" There might po.ssibly be no vortex 
under the <nirve, and the stronger rotating 




V<» 



Fig- 7. Proflis of soaping bird's wing. 




Fig 8. Pronie^of non-soaring bird's wing. 
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fon^e might be due to the greater angle of 
slope of the after-part of the curve. 

" The plane and the chord of the curve 
were next set parallel to the line of blast 
(lig. 10). In this (*ase, the lifting force 



Figs. 13, 14, 15, and 16 show the stream 




Fig. 10. 

opposed by the phme to the curve 
was nothing, although its resistance was 
that due to its area and the velocity of the 
blast ; and the lift of the vortex under the 
curve easilv overcame this. 

"In fig. II the plane was left j^arallel 




Fig. 11. 

to the blast and thr curve sl()j)ed at a nega- 
tive angle. This angle was increased to at 
lea>t 10^. an<l the lift of the cnirve still 
rotattMl the .slet*ve against the resistan<x* of 
the plane. 

" In tig. 12 the plane was j)ut at a iM)sitivf 
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Fig. 12. 

angle of 6'' — thai is, i6" between the plane 
and the cur\t'. The j)lane was now able 
to n»iaic the <'urve against the vortex. 




Fig. 13. 




Fig. 14. 




Fig. 15. 




Fig. 16. 

lines of air when it meets a curve set at 
various angle.s." 

Mr. Hiirgrave then goes on to recapi- 
tulate his (Y)n(dusions as follow : 

" I. That the profde of a soaring bird's 
wing and pieces of metal of a somewhat 
similar curve generate vortices on the 
concave surfaces when the <*hord of the 
(Uirves makes a negative angle with the 
direction of the wind. 

'* 2. All the concave surfaces are in con- 
tacn with air moving townrfh the mean 
direction of the wind." 

(To /**; amtinutd.) 



It is Stated that the Brothers Spencer 
purjjose constructing a i)owerful airfihip, in 
which an atiemjjt will be made to travel 
from H\de Park to Pari.s. 'llie journev is 
exjiected to occupy live hours. 
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The Late Pefcy S. Pilcher* 



( iSV^' Front Lmj) iecr. ) 



PERCY SINCLAIR PILCHER, an 
ardent young aviationist, whose 
promising career was lamentably 
cut short at the early age of thirty-three, 
was a plucky emulator and an enthusiastic 
disciple of the late Dr. Otto Lilienthal. 

Entering the Royal Navy early in life, 
he retired from it after seven years' service 
and took up mechanical engineering ashore. 
Passing the regular course through the 
shops in Glasgow, he for some time served 
as draughtsman with a marine enginet»ring 
firm of that city, and then for two years 
with the Maxim-Nordenfeldt Co.. at 
Erith, Kent. Latterlv he l)e(\ime a 
partner in the engineering firm of Wilson 
and Pilcher. 

Mr. Pilcher began experimenting in 
soaring flight at about the end of 1894. 
Adopting the general lines of the Lilienthal 
apparatus, he made a bold de*]>arture from 
the methods emj>loyed by the latter e\|)eri- 
menter, by having his soaring machine 
towed on level ground bv a pair of horses, 
thnuigh the medium (►f sheave-blocks and 
fall tackle and a strong line attached to the 
fiont of the machine. 

Visiting Dr. Lilienthal ii\ IkTlin enrly in 
1895. he then made his fir.st glide- -down 
the hillside — fMi one of his ho.st's ma<'hines. 

Mr. Pilcher became a member of the 
British Aeronautical Society in 1897 (^^«is 
elected a member of Council in November 
of that year), and read an able and 
interesting paper on " Flying Machines " 
before that society in March, 1897. 

It was during a visit to Lord Hrave at 



Stanford Park, near Market Harborough, 
that poor Pilcher met with his lamentetl 
death. 

Rather than disappoint a number of 
s\mpathetic friends and visitors — among 
tho.se present being Miss Pilcher (his 
sister). Major Baden-Powell, the Hon. A. 
Verne\ Cave, and Mr. Henniker-Heaton, 
M.P. -Mr. Pilcher ill-advisedly decided t(» 
make his intendetl .soaring exj)eriments 
under .sadly adverse conditions, 1.^., on a 
ver\ gusty, showery day, which weather 
characterised Saturda\, Septeml^r .^oth, 
1899. The wet was apparently the 
l)rimary cau.se of the fatal accident that 
ensued. 

The first and second trials were e!Tecte<i 
succ^essfully, Mr. Pilcher and machine 
soaring gracefully to a height of about 
,^oft. On the third attempt, when about 
the same height had l)een reaches!, a 
sudden and ominous .snap was heard, the 
tail of the machine wjs .<5een to collapse, 
and the .ipj)aratus < lived forward, making 
a complete somer.^^ault, and reaching the 
ground a wreck. The wet had shrunk 
the fabric, (Musing a stretcher-boom to 
snap. 

Poor Pilcher, without regaining con- 
sciousness, onl\ surv'.vetl the fall until the 
following Monday morning, ()ctol>er 2n(i, 
I/ike his admirable exemplar, Lilienthal, 
Pilcher was one who had made valuable 
additions ia cmr knowledge of practical 
.soaring flight, ami as he was also a clever, 
courageou.s, and energetic young man could 
ver\ ill l)e spared. 
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New Airships in Paris^ 



SINCE his recent return to Paris, M. 
Santos-Dumont has found himself 
once more in an atmosphere 
IKJCuliarly favourable to his studies in 
aerial navigation, and what is equally 
satisfactorv is the manner of his home- 
coming and the way in which all the little 
unpleasantness which accomi>anied his pre- 
vious departure has been forgotten in a gene- 
ral reconciliation with the members of the 
Paris Aero Club. The club itself took the 
first step by inviting M. Santos-Dumont to 
a banquet, at which he was to be pre- 
sented with a gold medal, at the same time 
that another was to be awarded to M. De 
la Vaulx. The speeches of the Marquis 
De Dion and of the other members on the 
occasion of the presentation were no less 
cordial than the rei)ly of the distmguished 
aeronaut, who expressed himself delighted 
at finding himself once more in the pre- 
sence of the club; and finally it was pro- 
posed, and agreed to unanimously, that M. 
Santos-Dumont should be invited to with- 
draw his former resignation and be received 
back into the club without any other form 
or ceremony. 

In the task he has now set himself, the 
Brazilian aeronaut thinks that he has done 
enough of purely experimental work, so far 
as concerns the navigability of balloons, 
and he is tr\ing to turn his exjjerience to 
practical account in the way of construct- 
ing an airship with large carr)'ing capacity. 
Of course, this does not imply that the 
experimental work is yet at an end, for M. 
Santos-Dumont believes that he has only 
got over one stage towards the creation 
of a practical machine, an<l the airship he 
is now constructing differs in many respe<:ts 
from the navigable balloons he has used 



in the past. The preliminar\' trials in the 
way of stability and propelling power were 
carried out in his chambers in the Champs 
Elys6es, where he had a small aerostat 
ballasted with a pair of bw)ts. Having 
satisfied himself that his principle was 
right, he transferred oj)erations to Vau- 
girard, where the new airship is being 
constructed in the shed formerly occupied 
by the unfortunate Severo and Baron de 
Bradskv. 

M. Santos-Dumont is by no means dis- 
lM>sed to take the public into his con- 
fidence regarding his new navigable bal- 
loon. He does not pretend that there are 
anv secrets in its construction : but he has 
learned that the controversy carried on by 
other people, who know little or nothing 
about the subject, has an unpleasant knack 
of falling on his own head. For the sake 
of peace, he is working quietly at Vaugirard, 
and will not come out of his retreat until 
the airship is completed. In its external 
apjKia ranee the new balloon will be entirely 
different from the half-dozen other balloons 
that M. Santos-Dumont has constructed. 
It will l)e less elongated, and, instead of 
being sha])ed like a cigar, will take the form 
of an egg. It is also understood that it 
will have a much bigger keel, and the 
aeronaut intends to make long journeys 
with a number of passengers — twelve is the 
numl)er suggested- -who will naturally pay 
ft>r the privilege; but for the moment 
these, of course, are merely projects, and 
evervthing turns upon the behaviour of the 
new machine. 

At one moment there seemed a |Kjs- 
sibility of a very interesting competition 
l)etween the Santos-Dumont airship and 
the navigable balloon which has been 
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constructed for MM. Paul and Pierre 
Lel)audv hv M. Surcouf. 'I'he maker of 
the Lehaudy balloon was reported to have 
made comparisons between the two sys- 
tems that were not altogether favourable to 
the invention of M. Santos-Dumont, 
whereat the latter offered to match his 
airship against the Lebaudy for 100,000 
fran(\s. He even staked a quarter of this 
amount as an earnest of his challenge. 
MM. I^baudy declined to take it up on the 
ground that they were pursuing a j)urel\ 
scientific work, and intended to continue 
their exj)eriments in secret until they were 
saMsfied as to the practical character of 
iheir balloon. 

The Lebaudy airship was constructed in 
the yard of M. Surcouf at Hillancourt, and 
transported to Moisson, a secluded village 
:-everal miles to the west of Mantes, where 
ll\e shed stands in enclosed grounds wholly 
safe from the enquiring e\es of journalists 
i nd the cameras of restless photographers, 
who have besieged the place in the hojjeof 
learning s(»mething about the balloon when 
ic deigned to show itself abo.e the horizon 
bounded by (he tops of hoardings. Wnal 
the sjx^ctators did see when the trials t(K)k 
[>lace during November was .i curiouslv- 
?hai)ed aerostat, i)ointed at the ends, and 
curving down to the biggest diameter about 
one-third distance from the front end. 
The short keel, which will carry three 
persons, is susjxinded from a frame around 
the narrow bottom of the balloon. The 
capacity of the l)alloon is 2,500 cul)ic 
metres. Its length is 59 metres, and largest 
diameter 10 metres. It is made of thin 
sheets of rublK^r between two la\ers of 
cotton fabric- -a system which has long 
been emploved b\ the military balloon en- 
gineers in (iermany and Austria. In this 
way, the envelojje is ab.solutely imperme- 
able to hydrogen gas. It is propelled b\ 



a 40 h.p. Daimler motor driving propellers 
three metres in diameter at 900 revolutions 
a minute. The airshij) only ascended two 
or three times in fine weather, first held 
captive and then free, and the trials 
appear to have l)een entirely satisfactory 
so far as could be judged from its evolu- 
tions during the .short time it remained in 
the air. The I-ebaudy airship was then 
packed up for the winter, and probably it 
will not make another appearance until the 
weather becomes more propitious in the 
coming spring. 

The year 1903 will, indeed, see quite 
a number of new motor balloons. ITie 
Ville de Paris of MM. Deutsch and Tatin, 
of which the huge keel was exhibited at 
the Paris Automobile Show of 1901, will 
be completed, and the Marquis De Dion 
has also got one on the stocks, as well as 
M. De Marv and M. I^ouis Pillet, to sav 
nothing of others which have little chance 
of being terminated unless the inventors 
can procure the necessary fund.s. Another 
interesting machine is the balloon which is 
being constructed for the French Govern- 
ment by Colonel and Commandant Renard 
at the militars balloon .station at Chalais- 
Meudon. It is being made of the same 
material as the Ix^baudy — that is to say, 
with leaves of caoutchouc l)etween cotton 
fabric — and its length will l)e four times 
the largest diameter. MM. Renard have 
not l)een tempted by the remarkable de- 
velopments of jK»trol motors to emoloy this 
system (»f mcitive power, as they urge that 
the consumption of ])etrol is constantly 
affecting the stability of the balloon, and, 
moreover, tliey hohl that such an inflam 
mable licjuiil otTers too many dangers to be 
emi)]oyed safel\ in proximity tr) a gas- 
filled envelope. The keel, therefore, will 
carrv a b.itter\ of accumulators like the 
Fran^ai.s, which performed so successfully 
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in 1884-5; ^"^ "'1^ '^^ "^"' in^chiiie it is 
expected that the speed will be doubled, 
thus giving it about thirteen metres a 
second. Il is found that this speed is 
absolutely necessary for the satisfaciory 
lu.uiflgement of a motor balloon. The 



year 1903, therefore, is likely to be full 
of interest for aerial navigation, though it 
is hopeii that it will be devoid of the 

disastrims incidents and fatalities which, 
unfortunately, marke<l the iwst twelve 
months. 




We learn, although no reliable news has 
transpired as to Professor L:ingley"s dnings 
in the aeronautical field during the past 
year or so, that he has by no means been 
idle. It may now be credibly stated, how- 
ever, that Professor I^-ingley has for a con- 
siderable time [Kist been conducting large 
scale experiments, and developing a full- 
sized practicable " aerodrome," by arrange- 
ment with, and with funds supiilied for 
that purpose by, the U.S. Government, 
Moreover, Professor Langley re<:ently said. 
''You may hear some interesting news in 
a short time." 



The m Hilar 
tor in the L'ni 
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By Sidney H. Hollands and G. Lacy Hillier. 

(CoHtinutdJ 



[All Hghtt reserved.] 

PART III.— GENERAL DESIGX AND 

CONTROL. 

A CURIOUS fact, and one not very 
widely known, about inclined aerial 
sustaining surfaces — aeroplanes as 
well as aero<!urves — is that the centre of 
pressure approaches the leading edge with 
the decrease of angle of inclination. Thus 
when the chord of the aerocurves subtends 
an angle of 15° with the plane of motion, 
the centre of pressure locates itself at one- 
third of the width ()f the aerocurve from 
the leading edge, and it continues to 
approach the leading edge without any fur- 
ther reduction of the angle of incidence ujf 
to a certain point of acutcntss. When that 
point is passed, an unexi)ected and ** a 
strange thing happens "' (as the sensational 
novelists say), for the centre of pressure 
no longer advances, hut recedes rapidly, 
so that at very acute angles of incidence 
the centre of pressure is l>ack at ai)proxi- 
mately the centre of the width. 

This latter phenomenon, i.t., the retro- 
grade movement of centre of pressure, does 
not (x:cur with aeroplanes, but is i)eculiar 
to aerocurves. It is believed to be due to 
a portion of the air current being shunted 
ahftve the aerocurve, and thus striking its 
forward convexity when at very low angles 
of incidence, depresses it, and thereby 
shifts the centre of pre.ssure further back. 

Drzewieki, a Russian engineer, who, by 
the way, api>ears to have a masterly grasp 
of the principles of true flight, has arrived 
at the conclusion that there is an angle — 
an exceedingly acute angle — for inc^lined 
aerial sustaining surfaces, at which '" the 
horizontal component of air pressure, i.e., 



the * drift,' is copstant at all speeds." This 
angle of constant pressure, however, is 
given as being only 1° 50' 45" with the 
horizon. It would demand, therefore, 
enormously high velocities to obtain any 
considerable " lift " with it ; but, given the 
nec^essary velocity, it would doubtless prove 
verv efficient. 

The fact that all past experiments on 
that |)oint have taught us that acute angles 
of inclination display greater efficiency 
than those that are steeiHjr tends to confirm 
Drzewieki's contention ; and the prevailng 
tendency with aero-dynamic experimenters 
now is to adopt lower angles than was the 
l)ractice with those earlier in the field. 

It need scarcelv be remarked that the 
foregoing <M>nclusion applies in an equal 
degree to rotating aerial propellers. Fine 
pitch, with proportionately higher speed of' 
rotation, has invariably been found more 
efficient than coarse pitch, and consequent 
lower si)ee(l ; under the former conditions 
that invaluable factcxr air-inertia is utilised 
to greater advantage. With further refer- 
ence to aerial propellers, one of the 
J present writers has found by comparative 
exjxfriment that a very advantageous feature 
in their design is to make the blades 
concave on the driving side (and, therefore, 
convex on the other side), which form 
really amounts to extending the principle 
of the lifting aerocurve to propeller blades, 
which latter have hitherto been made flat : 
but more of this in its place. 

Given such a design of aerial sustaining 
ai)paratus, either in combination with or 
ap{)licable to a bicycle, as will se<*ure the 
right relative i>osition of centre of weight 
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with centre of pressure of surfaces, together 
with the arrangement of those surfaces 
equally on each side of the longitudinal 
centre line at an upward or " diedral 
angle" of 15° each with the horizon 
transversely, and divided into two groups 
longitudinally, leaving a mid space occupied 
by the bicycle and rider, such a machine 
will he endowed with automatic stability — 
an imperative condition for the maximum 
degree of safety, as we have before urged — 
and having that property it will demand no 
effort of the rider to maintain its balance 
when air-borne. The factor of control of the 
machine when on the ground being attained, 
probably after many alterations and adjust- 
ments, the next step — in fact, the step — 
is to make an effort to get a lift, to leave 
the ground, to become wholly air-borne, 
and to " skim " or glide over it. 

At this stage we firmly believe the bicycle 
will unmistakably demonstrate its practical 
value in this new application and its 
superiority to the means hitherto adopted. 

It may now perhaps dawn upon the 
intelligence of the thinking reader that a 
practical and rather formidable difficulty 
may obtrude itself here and say ** No go." 
That difficultv has not been overlooked, 
but anticipated. It is in effect as follows: 

The reader may say : " But as your 
bicycle gathers speed, so will your surfaces 
gather * lift,' and the weight on the road 
wheels becoming proportionately less and 
less, you will very shortly reach that point 
at which there will not be sufficient adhesion 
of the driving wheel on the road to effect 
propulsion of the mac^hine, and there your 
bicycle will fail you, as that will be the limit 
of sj>eed attainable." 

Doubtless that is where we should " get 
left " if we took no steps to meet the 
difficulty. 



The reader may be pardoned jumping 
to this conclusion, as he is not yet aware 
that in the special t)*pe and arrangement 
of lifting surfaces we propose using, 
the component aerocurves will be so con 
structed and mounted as to be either 
effective or neutral at will. This condition 
will be attained by making them capable 
of being moved through a small angle in 
their frames, i.r., having two alternative 
positions, viz., zero, with the chord of the 
aerocurves inclined slightly downwards — 
that is, at a negative angle — ^and the 
other position that of the positive angle 
of maximum efficiency, the latter being 
found by i)revious experiment. 

The aerocurves will be linked or coupled 
together, so that they can be shifted over 
simultaneouslv from " zero " to " lift " when 
it is judged that a sufficiently high speed 
has been attained. (See fig. 7.) As will 
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Fig. 7. Detail showing one method of "feathering" 
aerocurves (zero to 10** positive angle). 

be seen, the method is analogous to that 
employed with Venetian blind slats. The 
use of an aerial screw proj)eller — which 
would be an alterniitive to the foregoing 
method if provided with a motor of 
a<lequate power, but would continue the 
propulsive effort with only the air as an 
abutment instead of the unyielding road 
as the adhesion of the driving wheel on the 
latter decreased — we do not contemplate 
in the earlier experimental stage with which 
we are at present dealing, anrl in which it 
is proposed to use man-power only, but not. 
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be it noterl, with the expectation of 
attaining sustained or nnitiimfd flight. 

The power applied to the driving of an 
aerial propeller on a hi(\vcle would not he 
nearly so effec^tive in getting up speed on 
the machine as continued constant adhesion 
of the driving wheel on the road until the 
maximum speed attainable was reached. 
I'o exemplify this, let us consider the case 
of the big Maxim aeroplane machine which, 
as is generally known, was mounted on 
four flanged wheels running on horizontal 
rails. The twin steam motors of that 
experimental mac^hine are said to have 
developed 360 h.p. collectively ; the total 
weight of the machine on trial was about 
8,000 lbs. Now, it seeniin<^ly required that 
large amount of power to propel the 
ma(*hine at a maximum speed erf about 
thirly-tive miles per hr)ur through the 
medium of the propellers with aerial abut- 
ment only. 

It is probable that ant^-fifth of that 
pf)WLr, vi/., 72 h.p., would have sufficed 
to proj)el the machine at the same sj:eed 
if it had been a])plie(l to the flanged 
wheels on which it ran, sup[)osing the 
necessary full adhesion (jn the rails to have 
been maintained. Where the propellers 
would have full scope fcjr their efficiency 
would onlv be when the machine became 
tinallv air-borne. 

In quoting the foregoing example we are 
by no means asserting that the 72 h.p. 
would be adequate to eff"ect a sustained 
lift of that weight with a machine of that 
type, but rather that a positive abutment, 
such as that afforded by the adhes On of 
wheels on either road or rails, such wheel.*^ 
I)eing driven direct by the motor, would 
effect propulsion at a given speed (a|>art 
from lifting) with much less expenditure of 
;)ower than in the aerial abutment method. 

Hesides the bicvde in combination 



with the apparatus of sustentation, and 
inseparable from it when in use, we have 
in mind also an alternative arrangement. 
This is one in which the aerial apparatus, 
comprising the sustaining aerorunes and 
their framing, together with the rider, is 
detachable at the will of the rider when 
lifting from the bicycle proper. (Fig. 8.) 




Fig. 8. Bicycle with self detachable soaring machine, 
saddle and handle bar carried en the latter. 

A, parallel trussed tubes (near together). 

Note. — Acrocurvcs are sloptttl at a"diedral anKle"of 150 
transversely. 'I'hc soariug frame I fts clear ot bic>'cle. 

This arrangement has the advantage of 
reducing the weight to be lifted to the 
extent of the bicycle's weight, and thu.> 
admitting of a i:rop()rtionate reduction of 
the art a of lifting surface. This form of 
apj^aratus may j'.rove in practice to be at 
a disadvantage in one respect compared 
with the former non-detachable type, 
inasmuch as the landing will have to be 
effected on foot under somewhat similar 
conditions to those that prevailed with 
the soaring apparatus of Lilienthal and 
Pilcher. It will have, however, all the 
advantage of the i)reliminary smooth swift 
run on wheels. 

In this method it is essential that the 
temporary connection with the bicycle be 
such that the soaring moiety of the machine 
shall have a clear and undisturbed release 
from the bicycle frame, which release, if 
it is found desirable on trial, can easilv 
be effected automatically. 

Supposing the necessary lift obtained 
and the cycle detached, it is not anti- 
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cipated, of course, that continuous, or 
'^ven sustained, flight will ensue in the 
elementary motorless experiments ; . but we 
do expect that, on suitable ground, glides 
of considerable length will be safely 
effected — in fact, of such duration and 
range as will compare favourably with 
those of the other experimenters by the 
methods extant. 

In the initial stage, these, our advocated 
experiments, involve only temporary pas- 
sive flight at the most ; but, as we have 
seen in the interesting evolution of 
the bicycle, the results attained with the 
painfully primitive " dandy-horse " were 
very meagre compared with those produced 
by that triumph of mechanical develop- 
ment — the cycle of to-day. A racing 
cyclist in a short spurt at top speed 
develops a considerable amount of power — 
probably at the rate of 20,000 foot- 
pounds (or 0.6 h.p.) per minute — and if an 
experimenter in flight were by one big 
effort able to raise the detachable gliding 
apparatus one foot above the position in 
which it was carried on the bicycle, the 
flight problem would be in a fair way of 
practical solution. The foregoing assumes 
that all due attention had been paid to 
that vital property nvtnmatie stdhility in 
the design of the apparatus. In this 
respect again the system we now advocate 
should .score largely. 

The rider would learn something in ten 
seconds clear of the earth on such a 
machine, and knowledge of that practical 
sort would be followed by practical 
improvements in the combined machine 
itself. 

It is true that gliding experimenters 
have been in the air for as long as, or 
longer than, ten seconds, but the fact that 
they were only infantry, so to speak, i.e., 
unmounted, and, therefore, unable to 



propel their machines efficiently, alters 
the case very materially. The difficulty 
and the proportionate advantage of cycle 
propulsion offer a useful parallel, and 
the driven gliding bicycle would behave 
differently — possibly be easier to handle 
than the pedestrian types of gliding 
machine. 

The rise obtained by a great effort 
might be spread over a rather long range 
or glide in descending if some propulsive 
effort (when air-borne) assisted — or, rather, 
continued — the initial impulse. This would 
flatten tJie angle of descent. 

If larger power were applied to act 
when " on the wing," the result should be 
sustained horizontal, or even rising, flight. 

Assuming that the intelligent experi- 
menter has now devoted adequate skill, 
time, and untiring practice — in short, 
has quite familiarised himself with the 
management and behaviour of the machine 
in its simpler form — it may now be in 
order to consider the application of 
motor power. 

^To 6? continued.) 



The quite recent soaring and gliding 
practice of the brothers Messrs. W. and O. 
Wright in North Carolina, U.S.A., indi- 
cates great and encouraging progress be- 
yond any j>revir>us performance of their 
own or of others. They find it prac- 
ticable an<l advantageous to increase the 
already large area of surface (30s square 
feet) in their novel type of apparatus, and 
find it more manageable than their last 
year's machines. They are able to guide 
it upward, downward, or broadside on, with 
ease and certainty, effecting thousands of 
glides without accident. The angles of 
descent are much flatter — as low as 6*^ 
with the horizon — ^and prolonged glides 
follow as a consequence. 
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Recent Disastefs and the Factor of Safety.* 



IN calling attention to the recent 
disasters which have occurred in 
Paris, I do so in order that those 
.students of aeronautics who are attempting 
practical experiments may be persuaded to 
take every reasonable precaution to anti- 
cipate and, where possible, arranf/e to 
avert the re.sults of possible accident. 
Severo lost his life through designing his 
craft with the petroleum motors too near 
to the gas exhau.st, and owing to the nature 
of the accident, it is difficuh to see how, an 
explosion having occurred, it was possible 
to escape the resulting fall. Baron de 
Bradsky's mishap, however, might not have 
proved fatal if he had taken the precaution 
to have at hand the ordinary parachute 
which has been in use for manv vears. 

There are distinctlv two methods of 
avoiding fatal accident when one's displace- 
ment apparatus has collapsed, viz., jfara- 
rhute surf arm and rKsJitoniftf/. With regard 
to parachute surfaces for the individual, I 
hold that re.sort sh(>uld l)e made to these 
onlv in the last extremitv. The first con 
sequenc^e of a fall should be the auloiratic 
placing in position of large checking sur- 
faces which should be of sufficient area to 
retard the descent, and, in fact, save the 
whole airship from de.struction. They can 
easily be so designed that, when not re- 
quired, they can be stowed away folded, 
for instance, somewhat on the pattern of a 
Venetian blind ; while the upward run of 
air resulting from a fall at great speed 
would act upon inclined planes so set that 
thev liberate the surfaces and force them 
into extension. The jxisition should be, of 

* Pmper by Mr. O. C. Field, read before the Aeronautical 
Institute and Club, Nov. Ttb. 



course, as far as possible above the centre 
of gravity, but below the balloon, to avoid 
possible disarrangement in case of this 
becoming unevenly deflated. 

It is well to bear in mind that a man 
must be provided with apparatus that will 
restrain his fall to perhaps twenty feet per 
second ; but cushioning can be resorted to 
in the case of a machine, and half the 
proportionate amount of surfaces will be 
found to suffice. 

Regarding the problem of cushioning 
the blow re.sulting from violent contact with 
the earth, very few airship designers take 
this necessitv into consideration. With the 
long frail car necessitated by the new type 
of balloon, it is very important that landing 
should be effectetl very gently, and springs, 
whether metal or compressed air, should 
be provided. Let me instance the jumping 
sheet in use by our fire brigade as a 
splemlid example of this provision. A leap 
from a height of fifty feet is made in per- 
fect safety, the force generated being taken 
up through a compression of perhaps four 
to six feet. Why not provide our machines 
with pistons and rods travelling in 
cylinders with controllable exhausts? An 
exhaust for this purpose would be an 
improvement to a closed cylinder. I think 
it would effectually prevent the rebound. 
There should be no difficulty in making 
this cushion meet the ground first ; the 
damaged balloon fabrics, etc., would 
keep the car from revolving on its hori- 
zontal axes. 

Again, it should be possible in a case 
of great emergency to relieve the balloon 
of the weight of the car, engines, etc. The 
whole should be detachable by the pulling 
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of a lever, leaving the aeronauts upon a 
very light frame. It must be remembered 
that recourse has been found necessary in 
many cases of urgency to cutting away the 
car. Such an alternative will not be avail- 
able with our airships unless particular 
attention is paid to this requirement in the 
original design. 

Another element of safety must not be 
overlooked. Do not let us have all our 
buoyancy in one chamber. In this connec- 
tion, the twin balloon of Mr. Andersen, 
and the gas-tight compartments included 
in Dr. Barton's war balloon, are both 
admirable. 

If the worst happens, and a descent is 
being made at a dangerous speed, how 
should a man. pose to meet the shock? 
In ordinary descents it is customary to bend 
the knees and hold above the head with 
the hands, the arms not being fully ex- 
tended. Has the suggestion been made that 
it might be best to take up a horizontal 
position? The blow would be taken up 
by perhaps ten times the surface, and, in 
addition, there would be not nearly the 
same chance of breaking bones. 

As showing the necessity for this move- 
ment in regard to safety, a search at the 
Patent Office reveals the fact that not two 
per cent, of inventors pay any consideration 
to the necessity of providing their inven- 
tions with parachute surfaces or similar 
apparatus. Dr. Barton is alive to the im- 
portance of this point, as is also another 
member of the Institute, Mr. T. D. Cook, 
a medical man at Torquay. Credit is also 
due to Mr. Glendinning, the collier bal- 
loonist of Bridlington, for tackling the 
problem of the combined balloon and 
parachute. 

Relative to the aeronautical exhibi- 
tion during the coming year, we might 
include a series of contests between para- 



chute models. Members of the Aero Club 
have indulged in balloon-racing and chasing. 
The Aeronautical Society have announced 
a kite competition. Why should not the 
Aeronautical Institute revel in a kind of 
parachute donkey race — last man home to 
win? The knowledge thus gained would 
be valuable and well worth recording. To 
genuine students of the problem such a 
competition would convey much ; for 
example, Smeaton's laws regarding pressure 
of wind per square foot on surfaces met at 
right angles could easily be tested by this 
very simple method. 

I have suggested only a species of scratch 
races ; we might have, in time, handicaps, 
dimensions, weights, design, etc., all at the 
option of the inventor. An expert handi- 
capper would then possess knowledge per- 
taining to aeronautics which would cause 
him to be looked upon as an authority, and 
his knowledge should be very valuable. 

REliiARKS. 

Mr. Aug. Gaudron then gave a few pwir- 
ticulars of the ordinary parachutes, stating 
that surfaces of, roughly speaking, one 
square yard, were allowed for each 2 lbs. of 
weight to be supported. There would be 
no difficulty in clearing the cars when used 
in emergency. The parachutes would be 
attached lightly at convenient places, and 
the act of throwing the weight of a man's 
body on them would break them away, the 
descent automatically opening them. 

Dr. Barton thought there would be con- 
siderable difficulty in designing a lever 
which could disengage the car with suffi- 
cient promptitude. He was not in favour 
of the horizontal method of receiving the 
ground shock. 

Messrs. Alderson, Blanchard, Holtorp, 
and Senecal also took part in the discussion, 
Mr. Blanchard speaking strongly in favour 
of the automatic " ship i)arachutes." 
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Tiie De Bradsky Catasttopliet 



SOON after the jmblication of our last 
issue Paris was the scene of a motor 
balloon catastrophe which in many 
respects had a strange resemblance to the 
fate that befell the Pax of Stenor Severo, 
though clue to entirely different (wuses. 
Baron de Bradsky was a ycjung enthusiast 
in motor ballooning, who had gone from 
Saxony to the French capital, where he 
hoped to i>rorit from the greater facilities 
for the constru(*tion of navigable balloons 
than were |Kjssible elsewhere. He did not 
agree with the theories most generally in 
vogue, that a motor balloon or fl>ing 
machine should l)e lighter or heiivier than 
the air, and his idea was to effect a com- 
promise i)y making his airship practically 
of the same weight as the volume of air 
it displaced, so that without any mechanical 
elevating force it would not have sufficient 
buovancv to rise. As a matter of fact, the 
balloon had a certain buovancv, which was 
overcome bv sand ballast, and it was thus 
designed as a precaution against accidents, 
^) that in the event of anything going wrong 
the balloon could be raised by throwing 
ballast overboard until it could descend 
safely. It was fitted with a 16 h.j). Buchet 
motor, which gave motion to two propellers 
— a horizontal one beneath the keel and a 
vertical proi)eller at the end for driving the 
balloon fonvard. Baron de Bradsky was 
assisted in his experiments by a French 
engineer, M. Morin, who was a prominent 
figure in the automobile world. The balloon 
was constructe(i in the same shed that had 
previously sheltered the ill-fated Pax, and 
when it ascended early in the morning with 
Baron de Bradskv and M. Morin on board 
the spectators had an uncomfortable im- 
pression that it was undergoing the same 



inexi)licable evolutions as Senor Severo's 
machine. Instead of going in the direction 
of the drill grounds at Issy, the balloon 
drifted away over Paris, passed above the 
Opera, and finally disapi)eared in the 
morning mist, when it api^ared to be 
making for the Plain of St. Denis. It was 
(Mrried be\'ond St. Denis, and when out in 
the open country it was at a height of about 
a hundred yanls. A man working in the 
fields was hailed by one of the occui)ants, 
who asked where there was a convenient 
landing-place, lliis was pointed out to 
him, and a few minutes later there was a 
crash as the keel suddenly detached and 
fell to the ground, while the balloon ro>e 
rapidly in the air. Baron de Bradsky and 
M. Mofin were killed instantly. The keel 
was a complete wreck, and presented 
nothing but a mass of twisted tubes and 
wires. The accident was evidently due 
to the defective way in which the wires were 
attached to the wooden frame. The ends 
had merely l)een twisted round, and it is 
concluded thu as the balhon was pointetl 
up or down the heavy strain put on the 
end wires causecl them to unwind, and 
finally the whole pf the wires slipi)ed just 
at the moment when the unfortunate 
aeronauts were ])re])aring to descend. 

As some adverse criticisms have been 
marU? on the aerostat in which the late 
Baron de Bradsk\ lost his life, .some further 
details of this marhine will be of interest 
to our readers. Looking at the machine 
from an engineering point of view, it 
strikes one as l)eing a far more successful 
piece of workmanship than .some of tho 
frail structures which have up to the 
present been the victorious machines. 
Though designed to balance the amount of 
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air displaced, the lifting being done by 
vertical propellers, the gas bag was also 
capable of supporting or lifting inde- 
pendently. This had a total length 
of iioft., its diameter l>eing 21ft. and 
cubic capacity 1,010 yards. The en- 
veIoi>e was of fine light Japan silk, l)eing 
pointed at the forward end and rounded at 
the stern — a shajx? somewhat similar t(j 
that ado[)ted by C(junt Zeppelin. To pre- 
vent the balance being ujxset, and to prevent 
bursting strains, the envel()i)e was divideti 
into three nearly equal compartments inde- 
I)endent of one another. At the rear of 
this was a rudder having an area of about 
three square yards. It was constructed 
with a light steel frame, over which 
specially strong silk canvas had been 
stretched, llie control of the nidder was 
by means of cords nuuiing down into the 
car, and these were under the direct control 
of the operator. 

Around the envelope and attached to it 
was a light wooden frame or beading, and 
to this the car pro|)er was attached by 
means of steel piano wires. The car itself 
was 55ft. long, including the propeller, 4ft. 
high, and 4ft. wide amidships. I'he motor 
and the platform proper were at the centre, 
whence the car tajxjred away at both 
ends, as shown by the plan, tig. i. The 
elevation of the car, fig. 2, was similar to 
the plan, so far as the tajKir part of the 
construction was concerned. The whole of 
this part of the machine was constructed of 
steel tubes, varying from ^^in. to lin. in 
diameter, the thickness of the tul)es being 
o.04in. This construction gave a ver) 
rigid car, though not too heavy. The frame 
was further brace<l up by du|)lex steel 
wires, ver\' tightly tensioned, and there is 
hardly a shadow of a doubt that it was the 
vibration, .set up by the air cnirrents, upon 
these wires which causeiJ the collaj>se of 



the machine. We venture to express the 
opinion that had the frame been braced 
otherwise than bv wires or cords the 
machine would have successfully accom- 
plished its journey. 

The two propellers H and I were driven 
through reducing gears G and J respectively 
b> a 16 h.p. four-cylinder Buchet motor. 
There are no particular features about this 
motor, it being to standard design, weight 
having been cut down to the lowest posr 
sible i)oint. The horizontal proi)eIler was 
13ft. across it, and was built on the same 
principle as the rudder. It revolved at a 
siKjed of 300 revolutions per minute, driving 
the airship forward. ITie vertical ascen- 
sional i)ropeller measured about 8ft. across, 
and worked at 350 revolutions per minute, 
its function being to lift the weight. 

The diagram of the mechanism is almost 
sufficiently clear to make it self-explanatory. 
The motor A gave motion to the main- 
.shafts D D through the clutch B to the 
horizontal jjropeller and C to the vertical 
l>ro])eller. Hoth shafts were carried in 
ball Ix^arings specially designed by the in- 
\enior, these Ixjing tied to the triangular 
frame b\ screw tensional wires — a weak 
design. These are indicated by E re- 
])eated. The clutches were independent 
of one another, and were .separately con- 
trollable by the operator through the 
handles K and L res|)ectively. 

The reduction of .speed to the horizontal 
propeller I was obtained by a plain spur 
gear J, and to the vertical shaft F and pro- 
[)eller H by a l)€vel gear G. 

The aeronaut's platform was constructed 
of wickerwork, and gave accommodation 
for two [)assengers. With regard to the 
equipment of the motor, the water-cooling 
radiators were very light, only three gallons 
of water being carried. The same quantity 
of petnjl was also carried. Two carbu- 
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retters were used, one to serve each pair 
of cylinders, each of which had a separate 
«(haust. These exhausts were about i8in. 
long by jin. diameter, and the outer end 



alone was perforated. It was thought that 
I)v this arrangement the risks arising from 
the enhanst gases would l>e miitimised. 




A Swedish aeronaut has built a ballnon 
of peculiar construction, which made its 
maiden ascent from Stoclcholm, starting at 
a speed of thirty miles an hour. A diffi- 
cult but successful descent was made at a 
destdate spot in Russia, eighty miles south 
of St. Petersburg. 



After a series of experiments, it has been 
decided to substitute kites for the ball<)ons 
now used on board vessels of the Russian 
navy for purposes of observation. Five 
kites are sufficient to lift a man high enough 
to give hiro a range of ten miles of 
observation. 
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Inventors and the Flying Maciune< 



IX the course of a lecture on this sub- 
ject, before the Aeronautical Insti- 
tute, on N()veml)er 7th, 1902, Mr. 
E. C, Dwver said : 

There are inventors who h(>j)e to further 
the progress of aerial flight with the help of 
the navigable balloon, and in time to arrive 
at the true flying machine, and these inven- 
tors answer, when the danger and disadvan- 
tage of the gas bag are iK)inte(l out to them, 
that at the present time it is the only way 
of gaining ex|>erience, and that by using it 
they are enabled to ()bser\e the behaviour 
of craft in the air; by improvement and 
modification, they hope in time to bring 
their machine to j<uch i)erfection that the 
balloon becomes unnecessary. How far is 
this position tenable? Will the ex])eri- 
ence gained with the navigable balloon be 
of much use when, if ever, the gas bag is 
put aside? Are not the problems which 
the ball(M)n intnxluces such that their solu- 
tion will be of very little use when ap])lied 
to heavier than air machines? Is not the 
l)ehaviour of pn)|)elled balloons so erratic 
that even if the difficulties are overcome 
more or less the means used to oven^r^me 
them cannot l>e made to answer like pur 
poses in the ' true flying machine " ? 

For instance, lake the question of pro- 
pulsion. 'I'he balloon, l)eing only a float- 
ing gas bubble, with an envelope of very 
light fabric, when driven through the air ai 
even a moderate si)eerl. cannot from its 
very nature resist distortion ; and although 
various inventions have been brought out 
for keeping balloons in shape, yet uj) to 
the present no fairly satisfactory test can 
lie said to have taken place, and only when 
a balloon is driven at, s;iv, fortv miles an 
hour will the enormous strains set uj) by 



the gas bag wanting to go in an opposite 
direction to the car be fully gauged. All 
the difficulties of proimlsion in a navigable 
balloon are connected with the gas bag — 
how to prevent it changing its shape, 
making it strong enough to resist wind pres- 
sure, etc. — so that it can readily be seen 
that all the experience gained in over- 
coming these difficulties — which might 
be called the vital points — will be useless 
when applied to a heavier than air 
machine. 

Is the balloon such a safeguard when 
attached to flying machines as it is made 
out to l>e? Is the hanging of heavy ma- 
(^hinery to a bag of gas which has an 
enormous surface exposed to sudden gUsts 
of wind guarding against disaster or cdurt- 
ing it? In recent accidents we see a great 
deal made out of the inexf)erience of the 
aeronauts ; but are aeronauts of free 
ball(»ons in a better position than the en- 
gineer to guard against disaster in the 
navigable balloon? The conditions are 
entirelv difl'erent. 

It is extremelv doubtful whether the 
flsing machine will be the product of one 
man's brain. Looking back at the great 
mechanical inventions, we see they have 
I^een built uj) gradually : they did not come 
forth full-fledged as it were, but given the 
correct basis to work upon there have 
always l)een persons ingenious enough to 
improve and jupplemeni until the machine 
l)ecomes as |)erfect as |)ossible. 

In the flying machine, what we want is 
the correct basis to work upon. Given 
that, we shall he able to i)roduce a 
suc(xissful flying machine. To produce a 
machine to accomplish a specified purpose, 
that purpose must be fully grasped if the 
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inventor hopes for success. Granted that 
a man did produce a workable flying 
machine, the odds are that he would spend 
his lifetime in i)erfecting it, and most likely 
his fortune too, or, if not his own, some- 
body else's, if he was lucky enough to get 
hold (»f it. The (*lass of inventors who are 
most likely to benefit are the improvers — 
those who i)erfect the details and intn duce 
fresh ideas which help to perfect the 
machine. 

The fascination of aerial flight has l)een 
iesf)onsil)le for many |)ast disasters ; but 
it is to be hoped th:it a better study of the 
conditions under which the machine has 
to perl'(»rm its work will lessen the risk 
run by the pioneers in aeronauti<:s. 

The flight of birds has been greatly 
studied, esi)ecially in America, and there 
machines basetl on the bird are very 
common; but in this connection there is 
one very potent factor that cannot and 
must not l>e overlooked, namel), life. 
Although we ma) stud\ the wings of birds, 
the arrangemeni of their feathers, the 
meth<Ml of flapping, and many other details, 
iind then construct ;i model on these lines, 
we can never hope to get the same results 
as a bird; and whv? The answer is that 
birds must exert, consciously or unci n- 
sciously, a lifting efl"ort, which, by the 
help of their wings, enables them to i\\ 

Those invent* »rs who have built machines 
on the bird principle have used the same 
method of flapping the wings. 'I'hey are 
fixed to a fulcrum, an<l the outside edges 
describe a circular path ihr^ugh the a.r, as 
in a bird. In bringing forward a few .sug- 
gestions for a fl>ing machine, I do n-t 
claim an\ originality for the scheme, as 
there mav be those who will .sa\ the 
machine was known \\\e hundred ye.irs 
ago. But it .seems to me that if we want 
to get a lifting effect by means of wings the 



method descril)ed is not the mcjst efficient 
way of doing it. I suggest that in place of 
flapping the wings as a bird does, they 
should make the required .stroke flat; that 
is, the whole of the wing should descend. 
This would give ab.solutely the best lifting 
effect that it is possible to arrive at, except 
I>erha])s the aeroplane driven at a great 
speed. The whole surface thus becomes 
active and utilisetl. If we also make them 
slightly con(\'ive, there would \ye ver\ little 
slip; in fact, not more than in a para- 
chute. I'he mechanical difficulties ought 
not to l)e very great — not greater than in 
the (\i.se of machines with the usual flap- 
ping wings. I l)elieve wings of the shape 
described could be made much .stronger 
than those of the usual tyi)e, as the two 
wings would l)e on one framework, and by 
this arrangement the wings would descend 
at the same instant, on the upward stroke. 
Devices could be used for relieving the 
back pressure. It might be more effe(Hive 
to have the wings inclined at a slight 
upw»rd an.;le in the direc'tion the mac^hine 
is to travel. B\ this means the wings would 
have an aeroplane action relative to the 
si)eed, and at the same time a lifting effect 
due to their downward stroke. This angle 
would of nece.ssity have to be very slight. 
In addition to the.se wing.s, I .should suggest 
that fixed aeroplanes Iw placed above them 
r.f about the same area, which would help 
to buo\ the machine on the upward stroke 
of the wings. The shape of the framework, 
which would l)e rectangular, enables it to 
be extremeh strong and at the siime time 
light. 

Although this t\iH* of machine is only a 
.suggestion, 1 believe that, given the same 
area of wing surface and the same power, 
a greater lift could begot b\ its u.se than by 
the usual method of flapping wings. There 
is also the great question of balance ; but I 
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think that if a machine could be got to 
sustain the required weight above the 
ground, it would not be long before an 
automatic balancing apparatus was pro- 
duced. The machine could be pro|>elle<l 
by screws or some similar device, and 
there would not, I think, be anv difficultv 
about this. 

To my mind there is absolutely no 



reason to follow the structure of the bird, 
as has been done in the past, as, after all, 
what is wantefl is the best way to obtain a 
lifting effect, and, mechanically, the way 
the bird does it is not the most efficient, 
soaring being left out of the question. 

A long discussion followed, and a hearty 
vote of thanks was accorded to Mr. Dwver 
for his paper. 



Some Aeronautical Experiments^ 

A Paper read by Mr. Wilbur Wright, Dayton, Ohio, before the Western 

Society of Engineers. 

{Continutd from Page 191.) 



We were unable to f)btain direct measure- 
ments of the horizontal ]>ressures of the 
machine with the ()])erator on hoard, hut 
by comparing the distance travelled in 
gliding with the vertical fall, it was easily 
calculated that at a speed of twenty-four 
miles per hour the total horizontal resistances 
of the machine, when hearing; the operator, 
amounted to 40 lbs., which is equivalent to 
about 2;ih.p. It must not he supposed, 
however, that a motor developing this 
power would be suifirient to drive a man- 
bearing niarhine. The extra weight of 
the motor wouM require either a larger 
mac'hine, higher speed, or a greater angle 
of incidence, in order to su])i)ort it, and 
therefore more power. It is ])rol)able, 
however, that an engine of 6 h.p., weighing 
100 lbs., would answer the purpose. Such 
an engine is entirely practicable. Indeed, 
working motors of one-half this weight per 
horse-power (9 lbs. per horse-power) have 
been constructed by several different 
builders. Increasing the speed of our 
machine from twenty-four to thirty-three 
miles per hour reduced the total horizontal 
pressure from 40 lbs. to about 35 lbs. This 



was quite an advantage in gliding, as it 
made it possible to sail about fifteen per 
cent, further with a given droj). However, 
it would be of little or no advantage in re- 
ducing the size of the motor in a power 
driven machine, be(\iuse the les.sened thrust 
would be C(nnnerbalan(^ed bv the increase<l 
speed per minute. Some years ago Prof. 
Langley called attention to the great 
economy of thrust which might be obtained 
by using very high speeds, and from this 
many were led to suppose that high speed 
was essential to sucn^ess in a motor-driven 
machine. Hut the ec<»nomv to which Prof. 
Langley called attention was in foot-pounds 
per mile of travel, not in foot-jjounds per 
minute. It is the foot-pounds per minute 
that fixes the size of the motor. The pro- 
bability is that the first flying machines will 
have ^a relatively low speed, perhaps not 
much exceeding twenty miles per hour, but 
the problem of increasing the speed will 
be much simpler in some respects than that 
of increasing the speed of a steamboat; 
for, whereas in the latter case the size of 
the engine must increase as the cube of the 
speed, in the flying machine, until ex- 
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tremely high speeds are reached, the 

capacity of the mutor increases in less than 
simple ratio ; and there is even a decrease 
in Che fuel consumption per mile of travel. 
In other words, to double the speed of a 
steamship {and the same is true uf the 
balloon type of air ship) eight times the 
engine and boiler capacity would be re- 
quired, and four times the fuel consumj> 
lion per mile of travel; while a flying 
machine would require engines of less than 
double the size, and there would be an 
actual decrease in the fuel consumption j>er 
mile of travel. But looking at the matter 
conversely, the great disadvantage of the 
flying machine is apparent, for in the latter 
no flight at all is possible, unless the pro- 
portion of horse-ix>wer to flying capacity is 
very high ; but, on the other hand, a steam- 
ship is a mechanical success, if its ratio uf 
horse-power to tonnage is insignificant. A 
flying machine that Hould fly at a speed of 
fifty miles an hour with engines of 1,000 
h.p. would not be upheld by its wings at 
all at a speed of less than twenty-five miles 
an hour, and nothing less than 500 h, p. 
could drive it at this speed. Hut a boat 
which could make forty miles per hour with 
engines of 1,000 h.p. would still move four 
miles an hour, even if the engines were re- 
duced to I h.p. The problems of land anrl 
water travel were solved in the nineteenth 
century, because it was possible to begin 
with small achievements, and gra<lually 
work up to our [jresent success. The fly- 
ing problem was left over to the twentieth 
century, because in this case the art must 
be highly developed before any flight of 
any considerable duration at all can be 
obtained. 

However, there is another way of flying 
which requires no artilir-ial motor, and many 
workers believu that success will first come 
by this road. 1 refer to the soaring kite. 



by which the machine is permanently sus 
tained in the air by the same means that 
are employed by soaring birds. They 
spread their wings to the wind, and sail 
by the hour, with no percej'ti' 
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beyonil that required to balance and steer 
(hemsdve.s. What .sustains them is not 
definitely known, though it is almost cer- 
tan that it is a rising current of air. But 
whether it be a rising current or something 
else, it is as well able to supjiort a flying 
machine as a bird, if man uncc learns the 
art of utilising it. In gliding experiments 
it has long been known that the rate of 
vertical descent is very much retarded and 
the duration of the flight greatly prolonged, 
if a strong wind blows tiji the face of the 
hill parallel to its surface. Our machine. 
when gliding in still air, has a rate "f verti- 
cal descent of nearly six feel |)er second, 
while in a ivind blowing tHeMty-si\ miles 
[wr hour ui) a steep hill, we made glides 
in which the rate nS descent was less than 
two feet per second. And during the larger 
part of this time, while the machine re- 
mained exactly in the rising current, there 
II.IIS nil ttenri-iif. lit all, hul ft-en a dight risr. 
If the operator had had sufficient skill to 



FlyiBg. 



Janliary, 1903. 



keep himself from passing lieycmd the rising 
rurrenl, he would have been sustained in- 



; footholil on the slope of the 

Sii this f<)nn uf experimenting was 



definitely at a higher pciint than that from discontinued after fou 



which he started. 

These slow glides in rising currents pi 
bably hold out great<'r hope of 
practice than any other method 
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A loo gild*. 

past two years, with models and full-size 
machines, the following {loints stand out 
with clearness: 

1. That the lifting power of a large 
machine, held st.itionary in a wind at a 
small distance from the earth, is much less 






This illusi 



shows 



the machine, aioiie. flying in a wind of 
thirty-five miles jier hnnr on the face of a 
steep hill 100 feet high. It «ill lie seen 
that the machine not only pulls upward. 
but also pulls forward in the direction from 
which the wind l.l.iws. thus ..verc.ming 
[>olh gravity aiitl the speed uf the wind. 
We tried the. same experiment with a man 
on it, hut found dangtrr that the forward 
pull would become si. sirong thai die men 
holding the ro])es would be draggeil from 




than the Libeuthal table and ..ui own 
lalmratory ex|ifriments would lead us to ex- 
pect. When the machine is moved through 
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.he air, ns in gliding, (he iliscrepanry seems 
much less markeil. 

2. That the ratiii of drift to lift in well 
shaped surfaces is less at angles of inci- 
dence of five ilenrees to twelve degrees than 
at an antjle of three degrees. 

3. That in arched surfaces the centre of 



j>ressure at nine 


ly .legrees is 


near the 


i-entre of the surface, but moves 


slow 


ly for- 


ivard as the angle 


liecomes less, i 


till a 
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with the shape 
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depth 
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moves rapidly t<nv 


ard the rear till the 


angle 


of no lift is found. 






4. That with 
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than small on 
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movement of the liody of the operator. 

5. That the head resistances of the 
framini,' can he lirought to a point much 
lielow that usually estimated as necessary. 

6. That tails, hoth vertical an<l hori- 
zontal, may with safety Ik eliminated in 
gliding and other flying e.vperiments. 

7. That a horizontal position of the ojier- 
ator's Imdy mav be assumed without ex- 
cessive danger, and thus the head resist- 
ance reduced to alxJtU one-fifth ihal of the 
upright position. 

8. That a pair of super|>osed or tandem 
surfaces has less lift in proportion to drift 
than either surface separately, even after 
making allowance for weight and head 
resistance of the connections.— /..t/r ho? of 
t/ie Wrslfrri Snrietii iif Kni/iiifrrs. 
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The Safety of Airships* 



AT the November meeting of the 
Aeronautical Club and Institute, 
Dr. Barton, the president, made 
the following communication on the al>ove 
subject : 

During the past few months we have 
had to mourn the loss of two brave aero- 
nautical inventors, Senhor Severo and Haron 
de Bradsky, and their two comi)ani()ns; 
but the details of those accidents, which 
have been fully descril^d in the English 
and French pai>ers, are pr(jbal)ly known to 
most of \ou, and I shall therefore not take 
up your time by entering into them. The 
question, however, which concerns us is : 
Could these accidents have been foreseen 
and prevented by taking due precaution? 
I have not the slightest hesitation in saving 
that thev could. Mons. Lechambre told 
me that he ha<l warned Senhor Severo 
about the dangerous proximity of the 
motor to the neck of the balloon, and it is 
reported that Mons. Santos l)un)ont 
cautioned Haron de Bradskv as to the 
faulty construction of his apparatus, arnl 
more particularly as to his method of 
susj)ending the car from the balloon. 

Consider the (jualifications necessar\ for 
an inventor of a machine for navigating 
the air. 

1. He ought to be an experiences! aero- 
naut, to have made several ascents in 
charge of an onlinar)- balloon, so as to be 
thoroughly acquaiiited with the rapid 
changes which take place in the atnios- 
phere, and U) know what U) do in cases 
of emergency. 

2. He ought to have a good knowledge 
of meteonjlogy. to have studied the as|ject 
of the sk\ and clouds under v.ir\ing condi 
tions of weather, so as to be able to 



interpret the same and forecast with 
reasonable accuracy coming storms and 
change of wind. 

3. He ought to be acquainted with the 
general principles of the motive power he 
intends to em])loy, whether electricity, 
steam, jx^trol, acetylene, or liquid air, and 
to know thoroughly every detail in the 
construction and working of the actual 
motor he uses. 

4. He ought to have a knowledge of en- 
gineering construction, and be able to work 
out problems in the higher branches of 
mathematics, statics, and dynamics, so as 
to be able to calculate with absolute accu- 
racy the strains and stresses on every 
part of his machine under the two condi- 
tions of rest and motion. 

Now, I venture to say that at the present 
time there is not one man in a million who 
possesses all these qualifications, although 
very many may possess two or even three 
out of the four; and, considering the large 
number of inventors who are at present 
working on this fascinating subject, and the 
still larger numter there will be in the 
immediate future, it seems to me that the 
most appalling accidents must hapi)en un- 
less something is done to prevent them as 
far as is humanly possible. 

With regard to ships on the sea, no one, 
of course, can say that a ship will not be 
wrecke<l, however carefully designed and 
however well it may be captained and 
manned ; but ever)' ship intended for the 
conveyance of |)assengers and merchan- 
dise is obliged to be examined by experts 
and registereil after the exi)erts have re- 
ported that the ship is proi)erly built and 
well found, that due i>recaution has been 
taken to prevent its sinking in case of a 
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collision, and that there is ample life- 
saving apparatus for passengers and crew in 
case of a total wrei^k. The captain and 
officers, moreover, have to hold certificates 
that they have had the requisite training, 
and possess sufficient exj)erience and know- 
ledge to navigate such a ship. 

Our excellent and energetic secretary, 
Mr. O. C. Field, must have had some such 
idea as this in his mind when he brought 
forward a scheme which was discussed and 
approved of by the executive committee 
of the Aeronautical Institute at a meeting 
specially convened for that |)urpose. 

The scheme is, briefly, as follows : 

1. That there should be a Central 
Board of Aerostation, who would have 
power to issue certificates to those aero- 
nauts who by past experience were able to 
take charge of an ordinary' balloon. 

2. That the Central Board should 
appoint a committee of exj)erts to examine 
all navigable balloons, flying machines, 
and airships generally, and to repi>rt 
thereon. 

3. ITiat the Central Board, acting on the 
report of the experts, should issue a certi- 
ficate to the inventor, owner, or maker of 
such machine. 

(a.) If the certificate states that the 
machine is well and proi)erIy ccjnstructed, 
that ever)- precaution possible has been 
taken for the safety of the passengers and 
crew, and that the aeronaut in charge is 
properly certificated, then, in the case of 
an unforeseen accident, the inventor, 
owner, or maker shall not be liable. 

(h.) If the certificate is i.ssued subject 
to certain alterations in the construction, or 
to certain limitations as regards height or 
speed of travelling, then, if those limita- 
tions are exceeded, the alterations are not 
made, or no certificated aeronaut is in 
charge, if an accident happens the inven- 



tor, owner, or maker shall be criminally 
liable as having shown gross negligence. 

(c.) The inventor, owner, or maker shall 
in like manner be liable to a criminal pro- 
secution if he refuse to allow the experts 
to examine the machine before it is sent up 
with a crew. 

(d.) If, after being examined by experts, 
a certificate is refused on the ground that 
the machine is absolutely impracticable 
and dangerous to human life, and the in- 
ventor, owner, or maker attemi)ts to experi- 
ment with it, the Board shall ha\'e power to 
treat him like any other homicidal or 
suicidal lunatic. 

Such are the general principles of the 
scheme which I have the honour of putting 
before you. If you approve of it, as I feel 
sure anyone must who has the welfare of 
his fellow creatures and the advancement 
of aeronautics at heart, we shall ask mem- 
bers of the Aero Club and of the Aero- 
nautical Society of Great Britain, which is 
the oldest society of its kind in the world, 
Ko meet meml>ers of our committee in con- 
ference, when we shall go thoroughly into 
the scheme, and work out the necessary 
details, after which we will bring the 
whole matter again before you at a future 
meeting. 

Several members spoke strongly a]>prov- 
ing of the broad outlines of the scheme, 
and it was decided to go into the matter 
on a future occasion. 



Mr. Eric Stuart Bruce, the honorarv .secre- 
tar>' of the Aeronautical Society of Great 
Britain, has alwavs taken a keen interest in 
aeronautics, one of the aspects which has 
engaged his special attention being the 
signalling from balloons. In July, 1886, he 
applied electricity to a captive balloon, so 
that signals might be flashed from it by 
means of an apparatus on the ground. 



Flying. 



Jancakv, 1903. 



Flying; Machines. 



AS ihe suhjert iif ilnf concliiiiing Ifc- fcrms i<i winf; ciiiuriv^Liices for human sup- 

tiire of the Ciiurse im lommriiion, imrt in the air nere shywn, ami the lee- 

which he has receiulv ilelivereil at turer, "ith ihe aiJ of an aerunaiii who has 

the koval Institution in l.onrliin. Professor m.irle four hmiilreil desceiits with a jiara- 

Hele-Shaw ciiose aerial locomniii.m, ami chuie, falling in sr^me instances at least a 

(kwrrilied the varving nieihorls l(y which milt-, explained the methml of using that 

men in ililTerent agi-s have iried lo R\. He conirivaiice. anil. u> iiuiicaie its lialiiliiy lo 

ilemonsiraieil «iih the aid of a iuiml)er of accident, mentiinieil ihai at lea.st a score of 

insianianeoiis phoiugrajihs that (light en- iH-'ijile have heen killed in atiemjitiiig (o 

taiLs gre.it effort on ihc part <il a liinl. and make iiarachiile descents. 'ITie s\va\ing of 

p(«niei! out that many of the so callei! parachutes while falling has heeii le.sseiietl 

attem|jts at human llighl have ljee:i in verv consirleraliK In making a hole in the 

rea!it> aitenipis lo soar for which, as is io|) of tht- umbrella-.shai^ed contrivance, 

shown liy the i)r<ilongerl time th.it a se.igull and ihis has served lo make parachutes act 

can remain in the air withoui moving its more suciessfiilly iii recent >ear.s than they 

wings, jxiwer of self-propu!son is not were wuni to do. In modern attempts to 

lely, s<iaring machines, an en- 
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utilise i.lane action, whii'h Pro- 
fessor Hele-.Shan- illustrated by 
the tlighi of a <-ard erlgewise 
ihr'iugh the air, pointing mil 
how prol<inged was its sus- 
liension in such a ca.se when 
coinp.ired wiih the time liefnre 
its fall if it were thrown up. 
.Next he showed that if the card 
were rut anrl its edges curve<i 
slightly so that it resembled t lie 
siTcw propeller <if a vessel, it 
wr,uld ascend as it fle^v fn.m 
a sujiiMirl by which rotat<iry 
motion h.id been imparted to 
it. This i.riiui|,Ie. he sai<i. has 
Ix-en ai)|ilied both in combina- 
tion with balloons and inde- 
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36 h.p. engine, which is designed to get 
lip a high speed upon rails and then to lift 
itself in the air and fly; and the opinion 
of Lord Kelvin was quoted in support of 
the theory that an aerial machine, with re- 
volving planes, and a parachute at the top 
to enable descent to be made safely when 
the propulsive power is exhausted, is prac- 
ticable. Lilienthal in Germanv used these 
plane surfaces in his flying machine, with 
which he launched himself from a hilltop 
upon which he had taken a running .start ; 
and in one of his flights he met with the 
fate which he had himself predicted — he 
lost his balance owing to encountering a 
sudden gust of wind, and he fell to the 
ground and was killed. Mr. Pilcher, of 
whom the lecturer spoke as a friend, met 
with his death in this country from a similar 
cause. The use in America of flying 
machines with multiple plane surfaces was 
illustrated, and views were shown to indi- 
cate the nature of the latest experiments in 
a curiouslv-constructed machine, in which 
the aeronaut lies face downwards, and 
having been launched by two men from a 
hilltop, directs his flight upwarfls or down- 
wards at will bv the movement of a surface 
extended beyond the machine. A photo- 
graph of Professor Langley's machine, 
which has on board a steam engine driving 
a screw propeller, and has been tried with 
success, was among a number of other ex- 
hibits. In the course of a brief sketch of 
the histor\' of ballooning, the lecturer men- 
tioned the ascent of Mr. Glaisher and Mr. 
Coxwell from Wolverhampton, when a 
height of seven miles was attained — the 
greatest from which aerial voyagers have 
returned safely — and it was explained that 
this was due to the presence of mind of 
Mr. Coxwell, who grasped in his teeth the 
cord opening the valve to permit the 
escape of gas from the balloon immediately 



before he lost consciousness in the rarefied 
atmosphere. Photographs illustrating the 
flight of M. Santos-Dumont's airship pro- 
pelled by a spirit engine were also shown. 
Summing up, the lecturer said the balloon 
had a certain amount of safety, but was at 
the mercv of aerial currents, which are 
enormously greater than anything in the 
ocean. On the other hand, flying machines, 
while more able to cope with disturbances 
in the air, are more dangerous, because, if 
the slightest hitch occurred with the ma- 
chinery, they fell to earth like a stone. He 
dare not say that airships would never 
come into general use, because the problem 
of their construction was simply a mechani- 
cal one ; but the passage of the ocean by 
large aerial ships looked hopeless when one 
thought of the difficulty of ensuring that 
sufficient gas should remain in the balloon 
until the voyage was ended. 



M. Boulade, in recounting his experi- 
ences in balloon photography, says : " We 
surprise many of our readers in speaking of 
the dust we meet with in our aerial voyages, 
far from land and all disturbances. But 
dust is certainly one of the causes of 
numberless failures which attend the tyro 
balloonist-photographer^s efforts. This dust 
forms part of the aerostatic material — it is 
the ballast!" 

^v' ^r ^r 

In the presence of the Mayor and Cor- 
poration and an immense concourse of 
people, Mr. Stanle\* Spencer made an 
ascent in his airship from Blackjxx)!. At 
an altitude of about 500ft., the aeronaut 
made the balloon turn round and face the 
wind ; but the breeze was too strong to 
permit of his making any progress against 
it. The airship passed over the sea at the 
estuary and descended safely after a 
journey of about twenty-five miles. 



234 



Flying. 



January, 1903. 



Ait Flapping Machines and Personal Flight* 



Lecture by Mr. J. T. Blanchard. 

(Continued from page 182 ) 



Personal Flight. 
Mr. Blanchard, j)r()reecling to treat of 
the serc)nd branch of the subject — that of 
personal flight — said he would not detain 
them by referring to the fabled begin- 
nings of ])ersonal flight in ancient 
Greece. Nor would he refer them to 
the attempts at ])ersonal flight which 
were made at the end of the eighteenth 
century in Paris by two foreigners, 
who i)ublicly exhibited a i)ersonal flying 
apparatus, and who, owing to the 
primitive nature of the apparatus, came tr) 
grief. He would come down to our own 
day, and would refer to a saying of the 
modern apostle of aviation. Sir Hiram 
Maxim himself. (A])j)lause.) From a 
recent publication he found that Sir Hiram 
Maxim was reported as having ex])ressed 
himself in substance as follows: " I do not 
believe in personal flight. 1 do not think 
man will ever l)ecome a flying creature. 
Man, in order to do this, would have to 
have his nature radically altered, and his 
bodily frame would have to undergo a 
sweeping reconstruction. There would 
have to grow out of his breast bone a kind 
of ridge or crest, to which there must l^e 
attached powerful mus(Mes extending o;i 
either side to the nhoulders, which muscles 
would operate the wings. His legs w^uld 
have to shrivel up into nothingness ; his 
bones would have to be hollow, like tho'-e 
of a bird. Therefore " (said Sir Hiram), " I 
do not believe in the possibility of personal 
flight." Now, not being a fanatical be* 
liever in the principle of aviation, he 
took the liberty of joining issue with 
Sir Hiram Maxim. He (the lecturer) 
was not a pessimist, such as Sir Hiram ap- 



peared to be. fn other words, whilst agree- 
ing with his premises, he did not agree with 
Sir Hiram Maxim's conclusions. It was 
tnie that man was not intended by nature 
to l)ecome a flying animal. Man was in- 
tended by nature to become a walk- 
ing, running, j^erhaps a swimming, 
climbing, or riding animal, but certainly 
not a flying animal. But for all that 
he (the le(nurer) said it did not follow that 
man could not and would not become at no 
distant date a flying creature. He did not 
want to be misunderstood. He did not 
mean to sav that man would ever flv with 
the grace and naturalness of a bird. He 
did not expect to see the time coming when 
man, or peoi)le of the other sex, would 
circle gracefully round the spire of St. 
Paul's Cathedral, billing and cooing with 
the pigeons — (laughter) — and building nests 
in those lofty turrets. (More laughter.) He 
did not expect to see anything of the kind — 
at least not in his lifetime. He was, however, 
fully confident that personal flight would be 
possible, nay. that it would be realisable, at 
no distant date. All that man had to do was 
to provide himself with a pair of wing.s, and 
learn how to use them. Or, stating the 
f)osition in different language, he must com- 
ply with two requirements. First of all, man 
must sui)plement the deficiencies of nature 
by a practical api)lication of science; an<l 
secondly, man must evolve, draw^ forth, 
and bring to maturity tho.se innate and 
inherent j)owers that nature has implanted 
in him. That was his position. 

Retrospectivk. 
before taking it up in detail and bringing 
it home, he would give a brief historical 
retrospect. There were two pioneers, and 
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two only, in the evolution of personal flight — 
namelv, Lilienthal in Germany, and the late 
lamented Mr. Pilcher in this ('ountry. To 
these men they j>aid homage, and admired 
their jiluck, their dauntless courage and de- 
votion to the cause which ihev had sealed 
even with their lives; hut for all that, and 
while expressing sorrowful regret at their 
untimely demise, this fact could not blind 
them to the imperfections of their ai)i)ara- 
tus, and their manner of handling it. Two 
years ago, at the Crystal Palace, an exhibi- 
tion was held under the ausi)ices of the 
Aeronautical Society, where the original ap- 
paratus used by the late Mr. Pilcher was 
shown. Some of those present might 
have seen it, but he personally had 
not seen it. He had only seen pictorial 
representations of it, so that in s|)eaking of 
it he was open to correction ; but, so far as 
he had been able to judge, he distinctly held 
that he did not look upon the apparatus, 
either as used bv the late Mr. Lilienthal or 
by Mr. Pilcher, as the best conceivable, or 
even as a good one. 

A C'ONTINENTAL INVENTION. 

With regard to the apjiaratus, first of all 
he objected to it on a<'count of its defective 
mode of attachment to the person; and 
secondly, on account of its la(^k of buoyancy ; 
and he objecte<l to the operators themselves 
ami their methods, on account of their not 
having put themselves previously through 
a systematic course of training. Those 
were the objections he had to make, and 
he would bring his points home in what he 
was going to say <lirectly, because he wished 
row to show them a.ioiher form of personal 
fl'ght a])paratus which he should likewise 
criticise, and tho.se (Titicisms would bring 
home i)V im])lication what he wished to sav 
with regard to the original ajjparatus of 
Lilienthal and Pilcher. In looking rcund 
the field of aeronautical literature, he bad 



come upon a form of apparatus which 
struck him great Iv, and with which he was 
at once favourably impre.ssed. He could 
not helj) thinking it was far and away better 
than anv of those invented hitherto, and 
much better than that used by Lilienthal 
and Pilcher. This apf)aratus was invented 
by a continental inventor, who.se name he 
did not feel at liberty to disclose, owing to 
the fact that he considered the committee 
of the Aeronautical Institute ought to have 
the prior claim to it. It was true that a 
book had been published by this con- 
tinental inventor, and therefore was public 
property, yet, so far as he (the lec- 
turer) knew, it might be unknown, either 
relatively or ab.solutely, in this country. 
Therefore he hardly thought he would be 
acting wisely in disclosing the inventor's 
name at present, having regard to the fact 
that this Institute had his first regard ; his 
name having been placed on the roll as an 
honorary member, he should di.sclose the 
author's identity to a private meeting of the 
committee if thev desired it. This in- 
ventor had introduced various improve- 
ments whi(*h showed a (vinsiderable step 
in advance of the apparatus used by Lili- 
enthal and Pilcher, but at the same time, 
to his mind, it al.so presented grave defects 
which he should endeavour to i)oint out 
and prove, as his humble abilities would 
permit. 

The Personal Flight Machine. 
The apparatus used by this continental 
inventor was in substance like a huge bat's 
wings. Drawings of this api)aratus (figs. 
I to 17) were now shown; and from these it 
was clear that the a})paratus was intended 
to be operated chiefly or .solely by the 
uj)per extremities. The lecturer then 
entered into a detailed description of the 
machine, the construction of which will 
be seen by reference to the figures. He 



236 



FlyiBg. 



January, 1903. 




confesseil, hnwever, that in describing it he 
was very much perplexed, for, slranye as it 
mitiht ajJiiear, the author in his ohii hook, 
which ciimprised over no pages uf lar^'e 
octavo, did not give a description of the 
apparatus bejond a few reference letters. 
He simply gave the diagrams, and the 
reader was welcome to put any construction 
he liked upon them. He (the lecturer) was 
not in a position to tell them precisely what 
the different parts of the apparatus were 
intended for, because he did not know ; 
the author had not staled what their func- 
tions «t-re, and he (the Icciurur) could 
cmly sunnise what they were intended 



for. Nor did the author give any 
idea of the material of which the 
apparatus was constructed. He (the 
lecturer) inferred that it was made of 
fle\ilfle material with steel ribs, to keep it 
in contact with the human body; he only 
surmisetl this; he did not know. The 
author said a great many things which were 
unnecessary; he said some good and true 
things, but no description of his appaianis 
was given. He had invented not only this 
huge bat's "ing, but air cushions which 
surrounded or encased the upper, and 
likewise the lower, [i:irt •<! the body, 
as could be seen from the diagram. 
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The individual iiperator or flier was 
thus propped up or buoyed by means 
of distensible globular bags filled with air. 
Below the waist there were also other 
kinds of air cushions, which encircled the 
legs down to the heels, and others likewise 
encircled the arms. 'ITiis was a sensible 
and judicious idea within certain limits, 
for it went without saying that the human 
body, under normal circumstances, w^ghed 
many times — about 1,000 times — as much 
as the amount of air which it displacetl. 
It followed, therefore, if thej' gave the 
human body a v<jlume, double, treble, or 
five or tenfold, its normal bulk, prefer- 
ably in a globular sense, without in- 
creasing its weight, they would cause 
the volume of air thus displaced to 
be doubled, trebled, or increased five 
or tenfold, as the case might be^ They 
would give that body a greater power of 



dis|ilacemen(, ami would increase the resist- 
ance which the air offered to it in its free 
flight downwards through the atmosphere. 
They therefore checked its downward 
flight — in other words, retarded the sjieed 
with which that body would fall 
through the air. If they increased 
the volume of the body by double it 
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would fall with half the siKjed ; if they in- 
creased it trehly, it would fall at one-thinl 
the speed ; if five times, it would fall at one- 
fifth the speed; if it were increased ten- 
fold, it would fall at one-tenth of its nor- 
mal velo(Mtv ; an<l so on. This idea, which 
had never heen denied 1)V any professor of 
physic^s, was perfectly sound, and so far 



he considered this somewhat small, and 
he should onlv recommend it for vouths, 
and not for stout or heavy pec^ple. 
Such persons would need a flyinj; garment 
measuring 20ft., 25ft., or even 30ft. from 
tip to tij). The garment would also have 
to he attached in a different manner in the 
case of bulky j)eor)le. That, in brief, was 




Fig 11. Parachute balloon. 




Ratchet for parachute. 





Fig. 12. Side view. 



Fig. 13. Horizontal view. 



Fig. 14. Valve. 




Fig. 15. The flying man, fully equipped. 



this inventor deserve«l (Tedit. It was ini- 
possibh'. howevrr. to carry that idea to ex- 
treme limits, because the human being 
wouM be too bulky and unnianageable. 
There were cerlain limits to this kind of 
thing, but the invt^ntor had kept well with- 
in wise limits. This apnaratns, as shown 
in the diagram, wouM measure fifteen feet 
from tip to tip of the wings. l*ersonally. 



A general outline «»f the feature and the 
dis])osition of the parts of the apparatus. 
There was something else which the in- 
ventor had introduced, \i/., a balloon para- 
chute. It was n(.t e.xactiv clear what he 
meant by doing this, but the parachute was 
in the diagram. It had two wing-shaped 
balloons. Two kinds of apparatus were 
shown — one for beginners, the other for 
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advaiired students. One reached down to 
ihe heels, the other did not. Behind the 
hat's wing which the 0(>er.Hor manipu- 
lated, there was — so the lecturer under- 
stood — a kind of elastic gnrment, which 
seeme<l to ndajit itself to the back of the 
flier, staved by shorl stajs oi struts, so 
as to leave snace between the wing itself 



and the air shielil behind, the air shield 
beinn meant to increase the amount of the 
air resistance. By adding behind the bat's 
wing proper the amount of that air shield, 
the\- had a far greater amount of air sur- 
face, which was pressed against liy the 
flier, and which, therefore, tended lo sup- 
port him and keep him floating. 




The Comte de la Vanlx, accompanied 
by Don Jaim4, son of Don Carlos, and the 
Comtes de Kergarion and Quiraya, left 
the .\ero Club, Paris, in a balloon, and 
remained aloft tHenty-four hours, finally 
descending at Ni^vre, Central France. 



Dr. N'aiigier. of ihe Paris Aca 



e air, he declare.s, are equ: 
' holiday in the mountain 
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l*he longest voyage ever made in a 
balloon is said to be that of John Wise, 
who, in July, 1859, went from St. I^)uis to 
Henderson, in the New York Slate, a dis- 
tance of 850 miles. 

^v ^r ~v" 

A sanguine German inventor j)r()poses 
to construct a light motor boat which will 
be able to fly. It has adjustable steering 
apparatus and horizontal sails. He states 
that in his experiments he found that he 
coulrl lift the boat entirely out of the 
water by aid of the motor and sails, could 
steer it in any direction, and attain a great 
si>ee(l, as it skimmed over the surface of 
the water. 
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Tiie Balloon fa Modem Warfare. 

By the Rev. John M. Bacon, Coldash, Newbury. 



Mock Manceuvres. 

A WHOLE generation has i)asse(l since 
a never-to-be-forgotten ei)isode in 
aeronautics was chronicled, when 
(iuring a period of extreme emergency a 
series of ballooning trials were engaged in 
which were as successful as they were splen- 
did, and which marked an ejMJch in the 
history of warfare. From September, 1870, 
to January of the following year, Paris was 
closely besieged by the Prussian forces, 
and everv' recognised avenue of escape or 
communication was strongly and jealously 
guarded. The usual methods of war were 
under these circumstances resorted to by 
the besieged, or at least debated. There 
were the modes then in •vogue of long- 
distance signalling ; there was the classical 
device of floating messages on small rafts 
or in corked bottles down the river's flood. 
There was, moreover, the (Mptive balloon, 
with which to gain information from with- 
out, anci this was actually taken in hand 
by chosen aeronauts of al)ility and experi- 
ence, viz., MM. Godard and Von. 

Under the direction of these experts there 
were regularly appointed captive ascents 
made daily in fair weather, by night as well 
as day, the object being to watch the move- 
ments of the enemy, and to locate their posi- 



tions. These experiments were carried out 
with due method and no lack of skill, but 
from a strategic point of view they were 
practically abortive. 

It was then that other measures failing 
a new departure were entered upon in the 
form of the free balloon, and, fairly looked 
at, this must be regarded as having i)roved 
a highly satisfactory instrument of warfare. 
During four months of the siege some sixty 
balloons were despatched from Paris, fully 
equipped, conveying altogether some two 
millions and a half of letters, as well as 
other freight, while no less than two hun- 
dred actual passengers were transported 
from the city, of whom only about twenty 
in all met with serious mishap. 

Surely few more brilliant or successful en- 
teri)rises of a special kind have been re- 
corded of any (\impaign. And yet in thirty 
years these grand experiments seem to have 
dropped out of memory, and even the 
l)eculiar exigencies of the late war in South 
Africa failed to revive them. The (^aptive 
reconnoitring balloon was, indeed, used at 
great cr)st, though with what aggregate suc- 
cess it is at any rate outside the present 
paper to discuss. lUit what of the free 
balloon? Kimberlev and Ladysmith were 
under siege, and in default of the helio- 
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graph woulH have lacker! all important in- 
telligence. Mafeking, hmvever, was en- 
tirely cut off from outside communication ■ 
for a long and most critical |)eri(iij, and yet 
the free baliw^n was al hand, as were also 



all known moiiesof signalling 
tances from the sky. 

It occurred then m the "riii 
to institute some jirii|jcrlv iir;; 
menls which should nut 



l.mgdis 



gested the following test case as one worthy 
of trial. Woolwich must for the nonce be 
considered closely invested by a watchful 
enemy, while it was required that an aero- 
naut within the town should attempt lu 
escape by sky, bearing off supposed 
despatches without incurring the risk of 
being disabled by the enemy's fire. For 
this endeavour it chanced that the weather 
ich made other observational 
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THE A5CENT AT WOOLWICH. 






alIo< 



■apahl. 



istble. r 



I ihe 



the Francn-l'russian war under ihe ." 
conditions of the present day. and i 
endeavour, meeting with the rea.tie- 
most generous co-operation of the jti 
authorities al Wrtobvich, a ballnon 
was arraii{,'eil to lake place in fnml 
Royal Artillery Barracks, which, havi 
gard to prevailing weather conditioni 



mlered all 

things easy. The lower air was perfectly 
clear uver a long range of vision, but the sky 
overhead was densely overcast at an alti- 
tude of only a few hundred feet. Thus the 
balloon preparations could be proceeded 
with without hindrance, and the direction 
of its course could be well scrutinised. 
Moreover, being shielded by lofty buildings, 
the inflation could be carried out, so far as 
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the supposed experiment was ct>ncerne<l, 
with complete safely, and so soon as this 
had been duly accomplisheii the actual de- 
parture, as will be seen, might be contem- 
plated with perfect complacency by the 
escaping party. 

Woolwich Common is proverbiallv a 
wind-swept plateau, and even on a moder- 
ately calm day angry and sudden gusts were 
apt to spring up and try conclusions with 
the swelling globe. Hut there were able 
and ample help in the voluniary services 
of a party of the Royal 
Engineers, unlimited as to 
number, who were freely 
placed at our command. 
The training of such men 
renders them the most 
capable aid in carrving out 
any manoeuvre requiring 
that all should act together 
and act pT<)mntly. Thus 
Mr. Percival Spencer. \vhi> 
had provided a balloon of 
45,000 cubic feet capaciu. 
admirably suited for our 
purpose, anil who now took 
it in charge, found no dilli- 
culty in so paying out bal- 
last, and at the same time 
keeping the men holding 
well together, that the ba 
" lifting '' strongly, ami y 
liberated instantly as by one 
word of command. In th 
watching the gusts, and seizing the psycho- 
logical moment, it came about that we 
broke away, smartly shooting uji and bury- 
ing ourselves in the mist canopy before two 
photographers in the car were able so much 
as to take a snap shot of the ground we 
had left. Clearly, no enemy, however 
vigilant, would have had a chance to have 
taken so much as a flying shot at us, and 



so far the escaping party, carrying all they 
desired, might claim to have got clean 

The rest of the enterprise was left to 
chance developments, and it may be at 
once stated that it suited the humour of the 
aeronauts on this occasion to stand by what- 
ever fortune a prolongeii flight above the 
clouds might bring. The writer was ac- 
companieil by his .s<^n ami daughter, both 
as ardejit votaries of the ball.Kin as himself, 
and niakilig up a conipleie family party. 




shouM 



carefully 



DESCENT IN THE MIDLANDS. 

t. Bhcoh i*llh th* beard) Is Btandlns In the oar. 

Thus ihiTe Mas (hi- lefliii^ thai none need 
be anxious on ihe -score of others left be- 
himl, and as for the writers old c.illeague, 
Mr. Spt'nier, he has always maintained 
that descendiiiK from a family of aero- 
nauts, all of whom h.ive died in their beds, 
a balloon is the safest place for him — so 
long as he h.is control of it. 

An hour had slipped by, and we had 
known little of earth, save thai il must be 
gliding by beneath the cloud at from 3,000 
feet to twice that ilistance below us. The 
din of Woolwich Dockyard had come up. 
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muffled bv ihe fog, niv\ soon died away. 
The l.iu iiell of the Parish Church, which 
at my request, am! for a certain sound test, 
had lieen set ringitif; for half an hour, had 
never once been heard, and Ihe piercing ping 
of the rifles <hi the ni;iiiy ranges, as also 
the Ijoomiuf; gun praciiie on I'lumstead 
Marshes, had now faded ..ut. There was 
that dead silence known only in balloon 



as might belong to any of the home 
counties. Indeed, friendly countrymen 
clusterinj; round us told us we were within 
a mile of Hertford, and urged us to alight. 
But the game was not yet played out. 
True as in days of besieged Paris, the 
balloon had fairly escaped to the open 
roiiniry, where were only people of the 
soil and well wishers, but to play the strict 




A BIRD'S eVE VIEW OF THE OROUND TRAVERSED. 



ivel 



which I 



, thai 



sailing over open .■minlry. 

At this iieriod then there st-e 
ruse, rememliLTing the main objei 
vriviine, to dip down through the 
reconnoitre our surroundings, 
frugal expenditure of gas we rlimli 
through the dank lower elotid wreaths, and, 
gathering a burden of dew on our silk, 
dropped out in the clear, when, lopping a 
tall elm, we slid dmvn in such a paddock 



ed down 



rules H-e must supjMtse that the neighbfJur- 
ing town, only thirty miles from Woolwich, 
was in occupatitin of the enemy, and that 
we were not yet beyond their reach. 

So we determined to reascend, and here 
were met by our first difficulty. The end 
of the trail rope had whipiwd itself into 
a knot high up in the elm, and refused to 
be coaxed down. More<iver, so heavy was 
the balloon with moisture that it declined 
to rise again, even at the cost of all our 
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greai ascending power ttiat 
we were stxtn three miles 
above the earth, which 
was entirely hidden by the 
(ieiise clrmd flixsr far down. 
Of course, the right 
maiiteuvre iiou was to lei 
ilie balloon settle i>( its 
o«n accord, and thus allow 
it to form a natural para- 
chute to abide ihe final 
issiit?. And this issue laitie 
abtiijHiy ere another two 
liMurs had iiassed. Much 
gas had escaped in reach- 
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when the downward course began there was 
the long drop with a lightened balloon, and 
nil check save that which the hollowed 
silk above afforded. A\'erage good fortune 
being with us, however, there would be little 
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one man haii seen us fall. 
Thus we might legiti- 
mately claim that our 



lieiuj;. in iaii. u»< siill I 
give the esc-apiiii; (lart) 
gnciil I'hanrt. h w; 
arrangeil on this iH'casi' 
that the haliiinn shnu! 
he actualJi i.ursueil fn. 



CAPTURED. 

cause ffir anxiety HJih such .1 liallcmn as «e 

orrupied. and «hii-h Mr. S|n.'iic-er ha.l ar- 

landed U> meet any sui-h emer{;eii<-y as ihe 

present, and it was simply a question as tn 

where the ali;;htin;i would tnke plai-c — a 

matter «hii-h. nf course, was alike iievond 

our ronin.l. and i>eyon<l ..ur ^ut-ssin- also, 

by reason of ihe <:lou<1 that hid all the 

earth. The entire long 

drop was not Umg in 

duraiion. and u 

earth we could onK judge 

fr.>m the -silence that siill 

reigned that we were once 

again al>i>ut lo lanil in ojien 

countrj'. 

And so it prov. 
fields suddenly loume'l 
large helow us, and after an 
interval reckoned roiighU 

into a typical moist Mirl- 



the start, an.l. 
the first half-doj 



for 



haiitage through a broken 
was dead ajiainst the aero- 

from i-nlham. and after ' 
ciclisls, never far behind, 
■vt-rhnulin- us. The only 
s Has to drop in awkwanl 
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country, and this we found behind a private 
park, where rising ground and '* no 
thoroughfare '* would baffle the riders for a 
while. Alighting quickly, I hid in a shock 
of corn, vainly hoping to avoid detection. 
But it was not to be^ and in ten minutes 
this second contest was won bv a small 
party of the " enemy," who had thus pur- 
sued a most game race with splendid pluck 
and perseverance. 



Following up the same line of experiment, 
I am arranging for a further, and 1 trust 
most interesting, trial, which I shall embark 
on shortly. In the siege of Paris an at- 
temj)t was made, but without success, to 
enter the beleaguered city from without. 
I am now making preparations, as soon as 
a .suitable season arrives, to attempt 
this far more difficult strategic feat under 
crucial conditions. 



Motot Ayiation of To-day and of Recent Yeats. 
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By SIDNEY H. HOLLANDS. 

{Concluded, i 



Aspiration. 

" 3. That the mean pressure on the con- 
cave surface is higher than on the convex 
side. 

" 4. That the chord of the curved metal 
plate may make a negative angle of ten 
degrees with the direction of the wind, and 
still have a higher pressure on the concave 
side than on the convex. 

"The direct inference is that gravity can 
be entirelv counteracted by a volume of 
disturbed air movinr^ in a horizontal direc- 
tion, and that flying machines of great 
weight can be held suspended in a hori- 
zontal wind, and rise vertically without the 
expenditure of any contained motor force." 

Having put matters so that anyone can 
easily repeat my experiments and elaborate 
them to the last degree of precision, \ve 
now see why the best soaring is done in 
steady winds. The answer is, the bird 
is less liable to lose its vortices by a sudden 
gust, and have to take a flap or two to 
balance itself on a fresh pair. 

The difference between flying and soar- 
ing is that the air in contact with the under- 
side of the wini: is movinj^ towards the 



bird's head when soaring, and towards the 
tail when flying. " A soaring bird's wing 
is a shield dividing two currents of air 
moving in contrary directions." 

The vortex draws towards the shield, and 
pushes it into the low pressure above the 
wing. 

Mr. Hargrave says further in another 
paper (Xovember, 1898) entitled "Soaring 
Machines "' : 

" I have noticed that soaring is easier 
in a wind velocity that is increasing than 
when it is decreasing, and attribute this to 
volumes of air of high density and velocity 
driving in under volumes of low'er density 
and velocity: the contiguous surfaces will 
then cause eddies in the combined mass ro- 
tating in the same direction that the soaring 
vortex does — that is, the upper part of the 
eddy moving t(j windward and the lower 
part to leeward, one of these would be more 
readily caught and held by the propeller 
than when the contrary conditi(jns prevail." 

Mr. Hargrave then states these further 
instructive conclusions with illustration, 
fig. 1 7 : 

" 'I'his illustration shows the condition of 
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the air in the neighbourhood of the soaring 
curve, and the following statements may 



rta, /r 




c Jita.ee 
£ J>f'vicie 
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J. Jiopk . 



help us to arrive at the exact j)o\ver de- 
veloped : 

" I. The hook J originates the vortex. 

" 2. The diameter of the vortex is deter- 
mined by the radius of the race. 

" 3. The velocity of rotation is some- 
thing less than the velocity of the wind or 
relative wind, and is maintained thereby. 

'' 4. The air drawn in from the rear of 
the vortex rises in pressure as the race 
contracts. 

" 5. The high pressure air in the race 
acts on the soaring machine by thrust on 
che vortex nest. 

"6. The vortex cannot increase in dia- 
meter or burst, because the vacuum at the 
centre is of the exact tenuitv that balances 
the centrifugal forre of the particles of air 
forming the vortex. 

"7. If the head resistance of the soaring 
machine is decreased by a lull in the wind, 
the air in the race expands, leaving the 
vortex slightly to leeward, that is, practi- 
cally increasing the radius of the vortex 
next, the vortex then increases in diameter 
and rotates slower, draws in less air past the 
guide, and restores the equilibrium. 

" 8. Some of the discharge from the race 
may pass into the dead air to windward of 
the hook, and so over the lop of the soar- 
ing curve, or, if the dead air spare is filled 
up solid with part of the material of the 
S(»aring curve, the whole discharge is (*arried 



under the vortex, and may or may not be 
dr^wn in again between the vortex and the 
guide. The discharge cannot mingle with 
the air of the vortex, as ever)- circum- 
ferential particle of its air is held at a fixed 
distance from the centre by the tenuity of 
the vacuum. 

"9. The lower front quadrant does not 
add to the head resistance, as it is rotating 
to leeward nearly as fast as the relative 
wind. 

" 10. The after part of the soaring cur\'e, 
if it extends to leeward of the divide, acts 
as an aerocurve. 

" When the wing (of a soaring bird) is 
rigidly extended, and the soaring part lift- 
ing i)roperIy, the tip, when in the plane of 
the true wind, will have the relative wind 
acting on its up])er surface, and be in effect 
a kite wrong side up. 

" The i)osition of the tip, that is, whether 
it incline up or droojj when viewed from 
front or rear, is a clear indication of 
whether the bird is soaring in a horizontal 
or a downward blowing wind, or merely 
being sujiporied by an upward trend of 
wind. 

" The albatross and frigate bird show the 
droo])ing tij) to perfection. Hawks and 
eagles frequently show the upward bent 
tip, and when they do so we may safely 
conclude that any flat object would be up- 
borne by the wind in their neighbourhood. 
Birds that circle in calm or nearly calm 
air have the wing tips turned up, and, if the 
performance takes place over a hot and 
dusty j^lain, the conditions are favourable 
for the formation of a sand column or 
' whirley.' The bird that soars in a gale 
has a de.^per concavity of wing than the 
one that soars in a moderate breeze, from 
which 1 deduce that the velocity of rotation 
of the vortex must have some point of 
maximum efliciencv. In other words, the 
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small vortex cannot attain an intinite 
velocity, and the large vortex loses its effi- 
ciency when its speed of revolution is re- 
duced below a certain point. 

" Each form of soaring wing is evolved 
by the average velocity of wind in the lati- 
tudes frequented by the bird. . . . A 
further consideration of the horizontal pro- 
jection of a soaring bird's wing shows that 
the tip or flat part is approximately half 
the area of the soaring part." 

It is a very interesting fact that Mr. Har- 
grave has demonstrated the practicability 
of applying the " aspirating " principle to 
the propulsion of aquatic vessels in his very 
ingeniously designed " wave - propelled 
vessel," in which no motor, in the ordinary 
sense, is carried. The aspirating annliance 
or propeller in this case is not aerial, but 
submerged, and acts on the water. This 
application is of interest as constituting a 
curious analogy, where the two fluids in 
question — air and water — are so widely 
different in most respects. 

Yet, after all, to utilise wave-power, as 
aquatic aspiration does, is to use wind 
power indirectly, seeing that the winds give 
rise to the waves, though it be at a distance. 

The phenomenon aerial aspiration has 
only been discovered, or one should perhaps 
rather say, understood and intelligently 
studied (seeing that the birds have practised 
it to good purpose ever since their advent 
on earth), in quite recent times. 

The late Mr. Frederick W. Brearev, hon- 
orary secretary of the Aeronautical Society, 
appears to have been the first experimenter 
to investigate it at all, and this was as re- 
cently as 1875-1880. In the year 1879 
he even made practical use of it. Having 
suggested to Captain (now Colonel) 
Templar, head of the army balloon de- 
partment, that a small aspirating machine 
which he (Mr. Brearey) was prepared to 



design might be usefully employed as a 
means of transmitting written messages, 
sketches, etc., from a balloon used in mili- 
tary reconnaissance back to its place of 
departure, and, therefore, ayainH the wind. 
Mr. Brearey designed and made such ap- 
paratus, and the experiment was made. 
The little motorless " aspirator "' was re- 
leased from a balloon at a considerable 
height, and in a stiff breeze, by Captain 
Templer, when it quite successfully travelled 
back against the breeze to very near the 
point of departure of the balloon. Thus 
was demonstrated a practicable means of 
communication in warfare, and one capable 
of important development. 

It is not generally realised that air has 
the property of inertia, and yet that valu- 
able property enters largely into the 
phenomenon of flight, including aspiration, 
and is the reason why high speed is so con- 
ducive to successful flight. 

In cc^nclusion, it may be pretty confi(5entIy 
asserted that, if we are destined to ever 
accomplish aviation with very little, or ever. 
7io, self-amtained jfoirtr, and thus emulate 
the admirable examples and proofs of the 
possibility of this ideal flight that we see 
in nature, we certainly shall have to invoke 
aspiration's artful aid. 



A series of ex])eriments have been con- 
ductetl at the artillery ranges at Steinfeld 
to as(*ertain the chances of a balloon in 
mid-air being hit by ordinary artiller\. A 
captive balloon was sent up as a target for 
four guns, the officers in charge having to 
judge for themselves its height and distance 
away. Twenty-two rounds were fired, and 
it was found that the altitude had been 
under-estimated greatly. It was not till the 
sixty-fourth attemi)t that the silk was 
pierced, and the balloon brought to the 
ground. 



254 



Flying. 



April, 1903. 



Tbe late Fredk. W. Brearey, B.Sc*^ etc. 

See Frontispiece. 



FREDERICK WILLIAM BREAREY, 
" the father of the modern school of 
aviation," as he has been well styled, 
was born in 1816 at Stillingfleet, near Scar- 
borough, Yorks, of an old Yorkshire family. 

Young Brearey evinced an early leaning 
towards aeronautical pursuits. This taste 
was thought to have been fostered, if not 
originally inspired, by the fact of Sir Charles 
Cayley, author of one of the earliest works 
on " aerial navigation," having been an asso- 
ciate and friend of the boy's paternal grand- 
father, then Lord of the Manor of Middle- 
thorpe, where the bright youngster was a 
frequent and interested visitor. 

As adolescence succ^eeded boyhootl, young 
Brearey's aerial dreams and predilections 
began to take intelligible shape, and started 
on a course of development along legitimate 
lines. From the first he seems to have 
almost instinctively realised the fact — the 
most important fact — that buoyancy or 
ballooning projects and true flight have 
nothing in common. 

It was not until the vear 1866 that he 
made any considerable progress, but in 
January, 1867, "The Aeronautical Society 
of Great Britain " was founded in Lcjndon, at 
the house of the late Duke of Argyll, Camp- 
den Hill, under his distinguished patronage 
and presidency. 

The fact of a nobleman of such acknow- 
ledged and well-known scientific eminence 
becoming president of this society consider- 
ably abated the ridicule of Mr. Brearev's 
acquaintances — unhappily, ridicule of the 
subject, born of ignorant prejudice, was at 
that time only Uh) generally prevalent, but 
for a considerable time thereafter the 
failures of the aeronauti(\il projects (»f 
others were visited upon him more or less. 



The injustice of this course will be 
gathered from the following memorable re- 
marks made by Mr. Brearey, as honorary 
secretary of the society, in December, 1888 : 
" I was always averse to raising the hopes 
of the public by the issue of premature ex- 
pectations. By maintaining this attitude I 
believe we have retained the respect of the 
public, and the continued support of the few 
members who enable us to keep up our 
organisation, and enable me as its secretary 
to hold communication with correspondents 
in all quarters of the earth. . . . It is 
useless continually meeting to talk and read 
papers which appear to have no effect in 
advancing the science. I very early realised 
this as tending to encourage the expression 
of outrageous views, in connection with 
which the council of my society had no sym- 
pathy, and yet would be compelled to admit 
in order to fill up an evening. ... I 
felt, however, knowing full well the tendency 
of enthusiasts and fanatics to air their 
crotchets, that the society which I represent 
might become ridiculous as a scientific 
society in connection with aeronautics if 
frequent meetings were held, and set my 
face against it." 

When it became known abroad that the 
society was formed in Great Britain, plans 
and suggestions from all parts of the civi- 
lised world reached Mr. Brearey, together 
with applications for the money whicn it 
was supposed that John Bull was anxious 
to lavish upon inventors, and from that time 
onwards, nearly thirty years, the copies of 
letters all in the hanciwriting of Mr. Brearey, 
together with the numerous letters received, 
testify to the gratuitous labours of the 
honorary secretary. 

The Soci^te Fran^aise de Navigation 
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Aerienne soon voted him their gold medal, 
and as showing the effect which his papers 
read at the meetings held at the Society of 
Arts, and his contributions to the current 
literature of the day (for the most part re- 
printed in various other countries), had 
upon scientific minds, one of several letters 
spontaneously addressed to him will suffice. 

It was from the president of the " Ameri- 
can Society of Civil Engineers,' Mr. Octave 
Chanute, dated from New York, February 
3rd, 1882: "We are in this country aware 
of your long-continued experiments and 
efforts to promote a solution of the problem 
of aerial navigation, and know that it is 
through your influence that the subject has 
been cleared of much rubbish, and placed 
upon a scientific and firm basis." 

As before intimated, Mr. Brearey early 
acquired the conviction that dirigible and 
safe aerial navigation could never be ac- 
complished by balloons, however useful they 
might be in their own restricted sphere, 
so that all his attention and experiments 
were directed to the mechanical means of 
attaining it. These were so suggestive and 
encouraging that in a lecture hall he was 
able to show various forms of sustained 
flight over the heads of the audience, and, 
although he lectured in more than fifty 
cities and towns in England and Scotland, 
and liberated model aviators uj) to about 
three pounds weight, with a spread of wing 
of 12ft. 6in., he never caused an accident 
which created anything but kindly amuse- 
ment. The behaviour of these models was 
sometimes startling. At Plymouth, for 
instance, one wing-flapped bird machine 
flew twice round the hall and relumed to 
Mr. Brearey 's hand on the platform, as if 
directed. At Truro, in a very large hall, 
a screw-propelled plane flew to the end of 
the hall, and, without touching the wall, 
veered round and returned to the platform, 



and got hung up on one of the gas fittings 
there. At the Hartley Institute, South- 
ampton, he liberated from his hand the 
model of an albatross, with wings of izl^h. 
stretch, made of very slender and flimsy 
material, both as to framing of wings and 
the covering fabric, so slender, indeed, that 
in holding it out ready for flight, the wings 
dropped on each side of him, so that no 
one would have thought flight to be pos- 
sible with it, but the moment that the 
stored power came into operation and 
motion was imparted to those drooping ' 
wings, they stiffened out, and through the 
reflex action at the tip of the wing, which 
effects propulsion, the model flew the whole 
length of the hall, at about two feet above 
the heads of the audience, and, although 
rising towards the end of its flight, just 
cleared the gallery. This was repeated 
with a like result in response to continued 
applause. Mr. Brearey introduced and ap- 
plied in his winged and " wave-action " types 
of aviator a very ingenious appliance which 
alone rendered possible their successful 
flight, in view of the strictly limited self- 
contained power that could be applied to 
them. This is an accessory analogous to 
the very potent j)ectoral muscles of l)irds 
of flight, and (^alled by him the " pectoral 
cord.' It consists of an elastic cord, the 
ends of which are fastened to the underside 
of the wing frames, or the " wave arms," 
and the middle of which passes under and 
takes an abutment airainst a central forked 
strut, which latter is an equivalent for the 
" keel ' or extended breastbone of birds, to 
which their pecUoral muscles are anchored. 
This admirable apj)liance, as in natural 
flight, is the medium by which gravity is 
enlisted as an eitraneftus source of power, 
in that it is maintained in a state of tension 
normally throughout flight by the weight uf 
the birdj or thf mn-chinr, which thus be- 
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comes a source of power, and may be called 
an auxiliary gravity motor. 

We now know that in the case of the 
albatross notably, this is the principal 
source of its power. 

As demonstrating the imi^)rtance and 
efficiency of this aid to model flight, Mr. 
Brearey would wind up the motor — consist- 
ing of stout iniliarubber strands in torsion — 
say thirty-two turns, and show th U this store 
of energy alone, although sufficient to 
flap the wings vigorously whilst the model 
was held in the hand, was inadequate for 
flight, as, when committed to the air, the 
wings would at once be thrown to their 
highest |>osition, and remain there inactive. 
He would then unwind the motor, and re- 
wind it thirtv-two turns, but this time con- 
necting up the "pectoral cord." Holding 
the model in his hand again, he called at- 
tention to the fact that the wings were then 
stationary, that it was powerless to flap 
them, because the two forces were oi>posed 
to each other. It demanded the co-opera- 
tion of other j)o\\er (the auxiliary force 
gravity) to eff"ert flight. The model was 
then launched from his hand, its gravity 
came into play, flexing the " pe<noral (^)r«l, 
thus making it a rf<frroir o/* tntrijy, the 
wings flapped vigorously, and free flight was 
straightway accomplishes 1. 

Mr. Brearey was equally successful with 
screw-proj>elleil planes, and it is on record 
that he suggested to Captain (now Colonel) 
Templer, R.K., the means of sending in- 
formation to a distance from an armv 
balloon. Mr. Breirey having supplied the 
apparatus;, which was of simple construction. 
Captain rem[)Ier liberated it from a balloon 
at a cnsi lerable height — having started 
fn>m Woolwich Arsenal — when the little 
motorless "aspirator"' surressfully travelled 
back ti» the Arsenal ngain.<t thf irtnd. 
Thus a dead weight was translated aerially 



in a desired direction, and a valuable means 
was demonstrated of sending back news, 
sketches, etc., to the starting place of a 
balloon in military reconnaissance. This 
successful experiment was recorded in the 
Dai It/ Telegraph of loth October, 1879, 
and in other London newspapers. 

As a sam|)le of the brilliant suggestions 
that have been made to Mr. Brearey by 
correspondents from time to time, the fol- 
lowing is a fair specimen : It was seriously 
suggested that the propulsion of balloons 
might be effected !)y surrounding the gas 
vessel with compartments in which hawks 
could l)e placed and tethered to the balloon. 
When the aeronaut desired the balloon to 
go ahead, he had only to shout at the 
hawks, and the birds, being thus frightened, 
would, of course, straightway forge ahead 
with the balkK)n. 

This original genius even held that the 
hawks could be trained to pull all together, 
and so hawk the balloon about the countr>'. 

Upon two occasions Mr. Brearey suffered 
physically in the cause he esixmsed so well. 

At the Aeronautical Exhibition, held at 
the Alexandra Palace in 1885, when con- 
ducting some experiments with aerial 
screws, one whirling at high veloc*ity threw 
one of its blades off", striking him in the 
face, inflicting a .severe wound, and narrowly 
missing an eye. On another occasion, 
when returning from the Crystal Palace, 
where he had for several days been attend 
ing .some interesting experiments in aero- 
plane propulsion, a railway accident oc- 
curred to his train, resulting in concussion 
of the brain, which laid him up for mam 
weeks. 

The writer of this brief memoir for about 
fourteen years enjoyed the friendship and 
confnlence of the late Mr. Brearev, while 
a member of the -Aeronautical Society 
under his able .secretaryship, and had from 
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him at first hand the bulk of the matter 
contained herein, as a mass of cherished 
correspondence will testify. 

It was somewhat of a trouble to Mr. 
Brearey that there was not then in existence 
a light powerful motor of suitable type and 
duration of power for actuating his " wave- 
action " type of aviator on a large prac- 
ticable scale. 

As he had often discussed this matter, 
the outcome of it was that the writer 
undertook to design for him a light direct- 
acting non-rotative steam motor, adapted 



for his ty[)e of machine (and illustrated in 
one of my series of articles herein), but, 
unhappily, before there was time to get a 
large one constructed, his lamented decease 
took place at his residence at Blackheath. 

On 3rst January, 1896, Frederick William 
Brearey suddenly but peacefully passed 
away at an advanced age, having for almost 
a lifetime strenuously and consistently pro- 
moted the cause he had so much at heart. 
His loss was keenly felt by all those in 
sympathy with aeronautical progress, as well 
as by his numerous personal friends. 



Six balloons —one of a capacity of 37,000 
feet — and three parachutes, sold under an 
execution from the Clerkenwell County 
Court, realised onlv jQ^S- 

"V "V ~y; 

Mr. Stanley Spencer is visiting various 
towns throughout the country and exhibit- 
ing the airship upon which he has made his 
successful trips. The exhibitions have 
aroused considerable interest. 

~^r -^r ^/' 

The death has occurred in Dublin of 
Mr. John Hodsman, who was one of the 
first balloonists to cross the Irish Sea, a 
feat which he accomplished on April 22nd, 
1867. For fifty years he has been a fire- 
work manufacturer. 

"V ^r ^>r 

The Autocar^ the paper devoted to auto- 
mobilism, has announced that it will have 
a captive balloon floating over the course 
of the international motor race for the 
Gordon-Bennett cup to aid in reporting the 
great event. The balloon will be used as 
an aerial observing and signal station. 
Messrs. Spencer are constructing a special 
balloon for the great event, which will be 
christened " The Autocar." 



The balloon St. Louis, with which an 
attempt was made to break the record for 
the longest aerial journey, came to the 
ground in Slavonia after being only thirty 
hours in the air. The record is 4ih. 5m. 

"v -^r "V 

French aeronauts are seriously proposing 
the use of captive balloons as astronomical 
observatories, and they have plausible rea- 
sons to urge in behalf of this plan, chief 
among which is the possibility of getting 
above the clouds and so securing con- 
tinuity of observation for long j^eriods, 
which in certain cases is of great im- 
{X)rtance. In F^a Science niustree M. W. 
De Fonvielle states that it is proposed to 
make nocturnal ascensions in the nights 
near full moon to sturlv the firmament in a 
clear sky, either with the unaided eye, or 
better with the aid of field-glasses of con- 
siderable j)ower. As the number of radi- 
ants already known and catalogued reaches 
several hundred, they may then, proceeding 
at random but in a perfectly clear sky, dis- 
cover phenomena — such as the ai)pearance 
of remarkable meteors, temporary stars, 
comets, etc. — that would escape astronomers 
who remain on the earth's surface. 
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Light Motots for Aerial Navigatioa. 



FROM the date of the earliest experi- 
ments in the field of aerial naviga- 
tion, the question of a light and 
suitable motor has been a very serious one, 
and, without doubt, has many times proved 
the weak spot in many a promising device. 
The simplest of the many devices is 
without question a strong spring, and this 
has been repeatedly employed in experi 
mental models, of which the following are 
two very good examples. The first is 
explained in an extract from an interesting 
paper read before the Aeronautical Society, 
June 30th, 1873, and entitled "The Aero 
plane," by Mr. D. S. Brown [which, in 
passing, it is most important to note corro- 
borates Mr. Sidnev Holland's exhaustive 
article in several instances (see Flyiny No. 
i)]. This paper appears in The Kngliafi 
Mechanic ioT Ju'.y i8th, 1873. and on page 
447, vol. xvii. After describing his experi- 
ments with models employing screw pro- 
pellers, he says : '* . . . Lightly as it 
may be regarded, it is by this that the most 
striking results have as yet been obtained 
in mechanical flying. I find by experiment 
that about is lbs. of indiarubber cord 
stretched to seven times its length will, in 
returning to its normal state, yield a power 
equal to one horse for a minute. It should 
be placed in the tubular framework of the 
aeroplane, for it is dangerous to handle 
when .so stretched. . The objection 

to spring power is its short duration, but 
a confined fluid may be made to act as a 
spring by alternately heating and cooling 
it, and the force would be thus rendered 
continuous." 

On page 657 of the same volume is a 
drawing of a very successful model driven 



By Sidney Russell. 

by ela.stic springs. Fig. i is a copy of 
this, the description following also being 
from the same source : " A is a plane 




Fig. 1. D. S. brown's aeroplane (1873 . 

measuring 28in. x 4in., the frame of 
which is very lightly con.structed and the 
membrane of tissue paper ; 6 is another 
smaller plane separated at about I5in. from 
the former by the rcxl C to give stability 
by acting as a tail. In front is the screw- 
propeller dy sin. diameter, the blades being 
flat and set at an angle of 45°. They can 
be formed of thin scaleboard or veneer 
wood, and inserted into a small cork to 
form the axle, into which axle is also in- 
•serted the end of the spindle e, made of a 
very slight knitting needle. The part in- 
serted in the cork should have some thread 
wound round it and glued to prevent it 
slipping. The spindle has its bearings on 
each side of the frame, and the other end 
terminates in the knob or handle f ; gg 
are two small pieces of indiarubber fixed to 
the extreme ends of the frame and joined 
to the threads // A, which latter are aJso 
fastened at their other ends to the spindle. 



April, 1903. 



Flying. 



259 



To prepare the machine for action the 
spindle is turned, by means of whirh the 
threads are wound round it, and the india- 
rubber stretched to about six times its 
length. The reaction gives a rapid revolu- 
tion to the propeller, which, so long as it 
C(mtinues, draws the aeroplane along in a 
horizontal direction." 

Mr. Brown then alludes to another model 
by a Mr. Martin, in which the power is 
given by elastic, the indiarubber, however, 
being twisted instead of stretched. This 
was carried out in a curious little French 
toy called a " mechanical bat," of which 
fig. 2 is a sketch from the Scientific Ameri- 
can for January 20th, 1877, page 38, vol. 




xxxvi., and from which 1 quote : 
ing brief description : \, B -inrl L are 
semi-circular pieces of tork Between \ 
and B are secured two thin nooden rods 
D made of orange or uf some oiher lighi 
strong wood. Prom A extend arms, 



between whirh and the adjacent rods D 
are pasted tissue paper wings. In A is 
rigidly secured a hook ; a similar hook in 
B turns freely therein, but is fastened in 
the other piece of cork C. Between the 
rods and from hook to hook is stretched 
a rubber band E, and in the cork C are 
inserted two feathers like the fans of a 
propeller. The apparatus is wound up by 
turning the cork C until a strong twist is 
thrown in the rubber E." 

The writer well remembers as a boy see- 
ing one of these toys in operation, and, 
considering the verj- flimsy manner in which 
it was constructed, it was remarkable what 
very fair results it gave. 

These experimental 
though they may appear 

of place, 
llustrate 



models, trivial 

yet will not b* 

s they ser\e to 

the fact that much may be done 
with a si)ring motor, even though it be of 
very rudimentary character. 

Another motor of the same type is a 
cln<-k spring, this being often employed, 
iind though superior to the indiarubber 
arrangement, yet leaves much lobe desired. 
Mr. Rufus Porter, of America, whose ex- 
periments with cigar-shaped balloons dale 
back to 1820 (and whom the writer believes 
lo be the first one to employ practically 
the hollow square rudder), obtaineiJ some 
verv good results with model balloons pro- 
pelled l.v these means Of course, short 
flights onlv are possible, and with the ton 
tinued impnnement in everj bram h of 
mil hann al arts, it is not surprising that 
ihe ''pnng motor has been abandoned, to 
J great exlent, in favour ot the steam 
engine A long and interesting aituunt of 
\Ir Purlers experiments, together with his 
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posed to construct the engines, which were 
to develop loo h.p., principally of brass, 
while the boiler was to be of the water- 
tube type, and was to consist of a series of 
vertical copper tubes 2in. in diameter, con- 
nected to horizontal pipes ij^in. in 
diameter above and below, forming steam 
and water drums respectively. The whole 
arrangement is most interesting, the weight 
for a balloon of the size stated being said 
to be 500 lbs. No drawings are. however, 
given, and space will not admit of the full 
description being here inserted. 

It is not intended, and, indeed, it is not 
possible in the limits of this brief article, 
to embody a history of all the various 
schemes for obtaining motive power for 
the purpose of aerial flight. It is rather 
the object of the author to set forth, so far 
as possible, what has been done in recent 
years, or, perhaps, more especially within 
the limits of the past century. Naturally, 
this necessitates a selection from a verv 
large variety, but it is hoped that this will 
be a fairly representative one, and perhaps 
afford some hints for future practice. In 
relation, therefore, to Mr. Porter's experi- 
ments, it is interesting to note that no 
sooner was the high-pressure engine a 
proved succ^ess than the idea occurred to 
several thinking minds that a light form of 
engine and boiler might be employed for 
this purpose, and it is further of great 
interest to find that the boiler in the early 
example about to be described was very 
similar to that so successfully employed by 
Professor L.angley, that is, a coil of tube, 
being, in fact, a semi-flash water tube 
boiler. 

This clever attempt look place in the 
United States, and was no doubt the result 
of an intelligent study of Oliver Evans's 
excellent work in the perfecting of the high- 
pressure engine in America. The follow- 



ing description is condensed from the 
^fechanicB^ Magazine, vol. iii., page 50, 
dated October i6th, 1824, and is headed 
" The American Capillary Steam Engine." 
The inventor, Mr. Joseph Buchanan, after 
detailing his exf>eriments with a small 
engine, proceeds as follows : " We then 
made arrangements for constructing an 
engine on a larger scale calculated for a 
4 h.p., and as we still believed, from the 
experiments we had made, that it could be 
applied successfully to aerial navigation, 
we aimed particularly at lightness in all its 
parts. The generator was formed of a 
copper tube '4 in. diameter and looft. 
long, and weighed about 16 lbs. The 
steam cylinder was formed of sheet copper, 
was 3in. diameter, 2 7in. stroke, and weighed 
with all its appendages about 25 lbs. 
The whole weighed when put together 
about 115 lbs. A wheel of sails like that 
of a vertical windmill was attached to it to 
run horizontally above it with a view to 
try its power to rise in the air." 

Mr. Buchanan then describes the 
various causes of failure, and continues : 
" From these defects we were unable to 
make it work with more than a single 
horse-power, and the effect of this power 
on the wheel of sails discouraged us from 
proceeding further in that branch of the 
project." 

The inventor, therefore, applied \i\^ 
clever engine to stationary purposes, and 
after relating its success, he gives the fol- 
lowing interesting particulars : " With a 
view to ascertain what may possibly be 
done towards aerial navigation by steam, 
we have made experiments on the power 
of wings in the air, and on the power neces- 
sary to work them. The result is that it 
requires a horse-power to carry about 
30 lbs. in the air, and we do not believe it 
possible to make a flying engine to be 
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worked by charcoal which would weigh 
much less than 30 lbs. to the horse-power, 
wings, condenser, and fuel included. . 
We have ascertained by our experiments 
and calculations that a balloon could be 
made to csLTry a man with an engine which 
would push it at the rate of fifteen miles 
an hour in the air." 

It is a striking and exceedingly en 
couraging fact how very closely this early 
experimenter approximates to the results 
attained by the able workers of our own 
time, and it is to be regretted his pro- 
mising motor was not further tried for the 
purposes of aerial navigation. The above 
letter, it should be mentioned, bears date 
July 1 2th, 1824. 

The writer greatly regrets his inability to 
discover illustrations of this clever engine 
and boiler, as none appear with the above 
description. 

We have now to mention a verv sue- 
cifssful application of a very old invention 
and a suggestion for its use for propelling 
an air-ship. This is nothing less than the 
well-known revolving engine of Hero of 
Alexandria, dating back to 120 years B.C., 
commonly known as " Barker's Mill." This 
is another instance of American ingenuity, 
and is the old Avery engine, of which 
fig. 3 shows the construction, from whirh it 




Fl . 3. Avery's rotary engine. 



will be seen the difference (which, although 
apparently slight, was of the greatest im- 
portance) consisted in shaping the revolv- 
ing arms like the blade of a sword to 
reduce the resistance to their motion. 

It is easy to prove that Mr. Avery, by 
this simple and intelligent alteration, trans- 
formed a comparatively ineffective toy into 
a really practical engine, but before doing 
this it may be well to quote a part of his 
patent specification to explain the construc- 
tion more fullv, and it will be remembered 
that the engine, as u.sually constructed, con- 
sists of a tubular axle having two tubular 
arms at right angles thereto and communi- 
cating therewith. On the opposite side 
and at the extremitv of each arm is a minute 
aperture, through which the steam escapes, 
and by its reaction communicates a high 
velocity to the arms and axis. The im- 
provement mentioned above was not the 
only one, for as the resistance to the 
motion of the arms was less when thev 
revolved in steam than in air on account 
of the difference in their specific gravity, 
the arms were enclosed in a case or drum, 
from which the exhaust steam passed off 
by a suitable opening. The portion of 
the specification bearing on the shape of 
the arms is as follows: "We do not claim 
to be the inventors of the re-acting steam 
engine, nor of the case or drum within 
which we intend the arms shall in general 
revolve, but what we claim as our inven- 
tion is simply the giving the oblate or flat 
form to the revolving arms, so that in pro- 
portion to their capacity they shall experi- 
ence much less resistance from the air than 
that to which they have been hitherto sub- 
jected, thereby obtaining a greatly-increased 
power.' 

A report then follows of a large sawmill 
operated entirely by one of these engines 
with 3oin. arms. (See The Mechanics' 
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Moffoiine, vol. xxv., page 415, dated Sep- 
tember 17th, 1836.) 

In corroboration of this the Scientific 
Amtriean states this engine was at work 
for twenty years, but 1 shall riow quote an 
amusing suggestion from this well-known 
paper for the employment of the Avery 
engine as a medium for aerial navigation, 
and although it must be considered a fancy 
sketch, yet if the difficulty of generating 
enough steam to supply it could be over- 
come there is perhaps the possibility that 
the plan might be useful. 

In i860 a Mr. Hyatt, of New York. 
U.S.A., offered a prize of a thousand 
dollars for the production of a successful 
flying machine within a year, and in com- 
menting therecm the Seifiitifit American 
writes as follows : " But the thing that is 
really wanted is a machine driven by some 
natural power so that the flyer may ride at 
his ease. For this purpose we must have 
a new gas, electrical, or chemical engine. 
What we now require are two or more sub- 
stances soliil or liquid, which, by merely 
being brought in contact, would be con- 
verted into gas. Place these in the re- 
action or Avery engine, which, bv running 
at high velocity, would yield a large power 
in proportion to its weight, and ii is pos- 
sible—yes. probable^that the machine 
would drive spiral fans with sufficient force 
to raise itself from the grounil. Would 
not the binoxide of hydrogen and charcoal 
fulfil these conditions? This engine would 
run with such imiikense velocity that the 
fans would have to be very small, and it 
is probable that a moderate widenmg of 
the arms themselves, giving them a spiral 
inclination, wouhl be the true plan. There 
might be two generating vessels correspond- 
ing to the steam boiler, and when one was 
exhausted the second might be brought 
into action while the supply of material 



was renewed in the first, thus supplying 
and exhausting them ahernatety." 

By referring to the sketch it will be 
observed that the scientific individual in 
spectacles and shirt sleeves is comfortably 
disposed in a species of baby's chair over 
the cylinder, which, presumably, detains 
the interesting combination previously 
alluded to, and the gas from which is led 
through two tubes, on the lop of which 
ihe propellers are mounted, and the blades 
of which, being hollow, form a motor on 
the principle of the Avery engine, >vhich 
has just been described. (Fig. 4.) 




The sketch and descri[>tion are taken 
from page 165, vol. iii. (new series), of the 
Scientific American for i860. 

In justice to our great ("Ornish genius 
Trevethick, it is right to stale that he dis- 
covered and patented the .Avery engine as 
early as 1815, but through lack of means 
was unable to proceed with it. 

1 1 is an acknowledged and we II -understood 
fact that in adapting the steam engine to 
the purposes of aerial flight the trouble is 
not with the engine itself, the design of 
which is comparatively easy, but with the 
provision of a light boiler, and this taxed 
of the early experimenters 
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severely, for it should not be forgotten thai 
the flash boiler, although it was known, 
was at this tinte too rudimentary and un- 
tried, and the water-tube type (with the 
exreplion of Buchanan's clever scheme pre- 
viously dealt with) was not available in a 
sufficiently light form to be of much use. 
In the example now to be shortly described 
we have a fairly satisfactory attempt to 
construct a boiler after ihe 'frtiimnl plan, 



On the other hand, very full particulars 
are available as to the boiler — represented 
in figs. 5, 6, and ; — taken together with 
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that is. a series of chambers or vessels con- 
nected by tubes. 

This is the arrangement of Mr. Henson. 
who, in 1843, attempted to build a large 
steam-driven aeroplane, and although not 
sucressful, yet in the atlapiaiion of his 
machinery showed great ingenuitv, and un- 
questionably greatly a.ssisied later workers 
by his experienie. I regret to state I 
have been unable to obtain particulars of 
the engines beyonil the fact that apparently 
to save weight the admission of steam to 
the cylinders (as also the exhaust) was 
controlled by cocks instead of slide valves. 
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present about fifty square feet, the total 
heater! surf are being at least rlouble that 
amrjunt. . The ronrlenser is romposed 

of a numJier of small vertical pif)es of thin 
material exjKiserl to the current of air pro- 
ducer] by the flight of the carriage. . . 
From these data, if realised, it fr>llo\is that 
his steam engine will be of about 17 h.p. 
. . The quantity r>f water required to 

wr^rk this engine is but twenty gallons ; the 
weight r>f the entire engine with water is 
only 600 lbs. ; that r>f the entire machine, 



engine, water, fuel, managers, passengers, 
anri cargo rearly for flight is estimated to 
be about 3,000 lbs. The entire weight 
divirJed by the entire area gives a load of 
two-thirds of a pound to the square foot. 
Many birds are loarled to the amount of 
an entire pound to the same area. The 
advantage in favour of the machine is 
somewhat increased bv the known fact that 
the resistances of large surfaces are some- 
what greater on an equal area than those 
of small ones." 



(To }h' rnntinutd.) 



The Secret of Aerial Nayigation. 



IN connection with the Leij^hton Insti- 
tute, Mr. Eric Stuart Hruce, M.A., 
hon. secretary of the Aeronautical 
Society of Cireat Hritain. recent!) gave a 
lecture, entitled '* Travelling in Mid-air." 
Mr. Hruce said there never was a time when 
so keen an interest was taken in aerial navi- 
gation as was now the case. He spoke 
r)f the invaluable .services rendered by 
means of war balloons during the recent 
campaign in South Africa. The question 
might be asked, " How was gas supplied 
to balloons in war-time?" Experience 
jirovcd that the most convenient method 
was i)\ having gas compres.sed in steel 
cylinders. Mr. Hru(*e had some of these 
steel c\linders on exhibition, and by their 
aid he illustrated how rapidly a balloon 
could be filled, experimenting for this pur- 
pose on a tr)y balloon. Another question 
asked was. " What hap])ene(l when a gun 
was fireil at a balloon?" The reply was 
that it did not matter if a balloon was 
rifled with shots, as it would continue to 
float because of the upward pressure of the 
hydrogen. He illustrated this truth by per- 
forating with a dart a floating U^s balloon. 



and the audience .saw that the balloon's 
buoyancy remained unaffected. Mr. Bruce 
remarked that, even if a balloon was badiv 
lorn with shell fire, it would at the worst 
only float gently to the ground, as was 
[proved by an instance that occurred during 
the siege of Ladysmith. He explained 
an invention of his own for securing electric 
balloon signalling either by the Morse or 
any other code. He pointed out and illus- 
trated the many advantages of this system, 
which had been adopted by the British, 
Belgian, and Italian Governments. The 
brilliant illumination of the sphere of the 
ball()(;n by his invention would also give 
working parties the advantage of continuing 
their r)perations by night, while its beacon 
light promised to be invaluable to exploring 
parties who temporarily left their ships 
when on voyages of discovery in Arctic or 
Antarctic regions. Mr. Bruce's admirable 
explorations were made the more intelli- 
gible by the display of a number of excel- 
lent working models, notably one of the 
Santos-Dumont balloon, also one of the 
Bruce electrical balloons, and the meteo- 
parachute. 
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The Bicycle as an Accessory to True Flight. 

By Sidney H. Hollands and G. Lacy Hillier. 

[All right8«-r6MPved.] (CoMtimud.) 



PART IV.— THE MOTOR CYCLE J\ 

FLI(,HT. 

N this latest phase of our new cycling 

.sv.stem of fliufht we have to consider 

(0 what form of prime mover shall 

be adopted, and (2) how its j)ower can be 

appliecl to the best advantage in the sj)e(rial 

circumstances. 

As to the kind of motor to be used, we 
cannot at present do better than still use 
the high speed air-cooled petrol motor. 
This motor, however, should be of sj)ecially 
light (lesign — by preference the recently 
introduced " Ixion " two-stroke type, which 
seems unquestionably the lightest petrol 
motor yet produced, and the simplest — 
and of not less than 2^2 h.j)., with pro- 
vision for the rider to assist it by j>edaHing. 

The latter condition we hold to be an 
important one. as in the flying bicycle we 
certainly cannot afford to carry idle power. 
A muscular and agile rider, as we have 
seen, could supplement the power of the 
motor very materially for short periods, 
therefore let him help. 

\ow there are two different systems — 
two practicable media — through which 
power can be advantageously applied for 
flight when the aerial vehicle or machine 
is once air-!)orne. These are (0 rotating 
propellers of screw — or approximate — form 
used in conjunction with an arrangement 
of fixed sustaining surfaces, and (2) a sys- 
tem of flapping or vibrating surfaces, an- 
alogous to the natural win'j;, and used either 
with or without those fixed surfaces. The 
media in the latter arrangement have a two- 
fold function, constituting propeller-su.s- 
tainers, as natural wings are; and, as in the 



former case, propulsion is a means of sus- 
tentation. 

In the latter arrangement, however, it 
would be necessary to employ at least two 
pairs of flapi)ing wings, which would need 
to be of (Considerable s|)read, probably too 
wide t(^ admit of convenient control of the 
machine when running on the ground. If 
multii)le wings of shorter radius were used 
it would involve objectic^nable complication, 
besides not being so efficient. 

Now a rotative motor, such as the small 
petrol motor that we propose should be 
adopted, does not lend itself at all conveni- 
ently to the working of reciprocating wings, 
as no intermediate transmission gear is ad- 
missible. At the i)resent stage that in- 
ternal combust i<;n motors have reac^hed, only 
a non-rotative reciprocating steam motor 
could be efficiently used with the latter 
system. 

W'e will therefore, for the present, sum- 
marily dismiss flaj)ning wing and analogous 
propellers, an<l decide on using a form of 
continuous rotative screw or fan propeller, 
in conjunction with fixed .surfaces for lifting 
and sustentation. These surfaces will be 
preferably of the form and arrangement 
prescribed for the motorless type of 
machine. 

One of the writers has made a series of 
comi)arative experiments with a number of 
different forms of rotative aerial propeller. 
These were (.»f from two to six blades, with 
blades of varied form and pitch, but were 
all of the same diameter for purposes of 
fair comparison. 

As a result, he has arrived at the follow- 
ing conclusions : 



April, 1903. 



Flying. 



267 



1. That a plurality of blades or vanes is 
comparatively inefficient, fr)ur blades giving 
better results than six, and two blades better 
than either. 

2. That two or more propellers mounted 
on the same shaft in the wake of each 
other give no better results than one; in 
fact, not so good. 

3. That a fine pitch is more efficient than 
a coarse one, i.e., nreferablv not exceedinii; 
0.66 of the screw or fan's diameter. 

4. That it is very advantageous to make 
the blades with a certain degree of con- 
cavity (»n the drivng side (or " con- 




M. centre of mass. 

chnidal "), and therefore convex on the 
(»ther or advancing side. 

5. That there is a distinct advantage in 
making the blades narrow at the tip, and 
broadest near the root, which form is quite 
contrary to previous practice in aerial fans. 

6. That this tyi)e of fan-propeller lent 
itself so well to constructive demands; that 
a lighter, stronger, and generally better 
fan of this kinrl could be made in thin 
sheet steel than those of the Iniilt-up 
wooden tyi)e, such as those used on the 
Maxim and Langley machines, consequently 
less power is rlemanded for a given thrust. 
The hollow form of blades is found to con- 



duce greatly to strength and rigidity. 

We think that at least one reason for the 
efficiency displayed will be made apparent 
by figs. 10 and 11. 

Figs. 10 and loa represent the new form 
of propeller we have described, while figs. 
II and iia show a propeller of the same 
diameter, blade area, and dimensions of 
blades, but with the blades turned end for 
end, i.^., widest at the periphery, which 
approximates to the usual comparatively in- 
efficient form of aerial fan-propeller. 

It will be seen at a glance that, although 
the two proj)ellers are of the some outsicL* 




/ 
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p. centre of pressure. 

diameter, the radii of the centre of pres,suce. 
and of the centre of mass of blades, are 
far less in the new form (tig. loa) than 
in the other. 

This re<iuction of the radius of centre 
of mass, not only greatly re< luces the centri- 
fugal pull on the blades, but the centre 
of pressure being corresjxindingly reduced, 
the bending moment of the arms, and conse- 
quently the pull on the back stays, becomes 
much less. Both these conditions conduce 
to lightness of construction. 

Besides the structural advantages, (he 
reduction of radii of the two centres re- 
duces the ne(X'ssary lonpie, or turning effort. 
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After all, it is only logical to make the 
blades narrow towards the region of highest 
velocity, i.e., at the peripherj', and, of 
course, a regularly increasing area towards 
the root where the velocity of rotation is 
least. 

As a remarkably light propeller of proved 
efficiency, we propose that this should be 
adopted preferably. 

The prevailing type of mentor bicycle is 
not conveniently adapted for use in con- 
junction with aerial ai)paratus, more particu- 
larly as regards the position of the motor. 
We must therefore resign our.selves to a 
modified type. 

The main departure from present practice 
will consist in turning the motor round, so 
that its shaft runs longitudinally, instead 
of transverselv. 

It is desirable to still keep the motor in a 
low down position, as at present, and as 
nearly on the longitudinal centre line of 
the machine as jjraciicable. The {)ropeller 
shaft must necessarilv lie in a fore and aft 
direction, which will then he in a j)arallel 
plane to that of the motorshaft, so that 
power can be readily transmitted from the 
latter to the former 1)\ means of sprockets 
and chains. A continuation of the motor 
shaft will drive the rear road wheel with 
the centre of which it must be lifieable - 
through the medium of small bevel gearing 
(one pair). Pedals and sprockets for 
auxiliary driving will have to be provided, 
and placed in approximately the ordinary 
position. In view of the expediency of 
always having the latter available as a ser- 
viceable auxiliary, and for starting pur 
looses, the motor transmission gearing to the 
rear road wheel will alwavs remain in uear. 
(Jn the other hand, the driving sprocket on 
the motor continuati(jn shaft, for running 
the aerial propeller, will [)referably be de- 
signed to be thrown out of gear while the 



machine is running on the ground, so that 
all the available power can be concentrated 
on the road driving wheel, through which 
medium it can be applied to better advan 
tage in terrestrial propulsion. 

The aggregate area of lifting and sus 
taining surfaces for the flying motor bi- 
cyle will necessarily be greater than in the 
case of the motorless machine by perhaps 
twenty-five to thirty per cent., due to the 
additional weight of motor, together with 
heavier structure of framing, etc. This 
increase of area, however, is obviously not 
so great as would be necessary if the extra 
weight did not provide largely increased 
j)ower available for higher speed. 

It is, of cour.se, expedient to keep the 
centre of gravity of the machine as a whole 
as low as practicable, and this desideratum 
will be favoured by the low down position 
of the motor, tending, as it does, to reduce 
the height of sustaining superstructure. It 
will in this resi)eci have another advan- 
tage over the motorless machine, as not 
only is the height of sustaining superstruc- 
ture thereby admissil)ly reduced, but the 
ct nire (»f thrust of j)ropeller can be brought 
more nearly in line with the centre of re- 
sistan<*e of lifting surfaces. Obviously, the 
more these centres approximate the better, 
but the structure will Fioi admit of their 
beifig brought quite cc)incident. 

With regard to the adoption — with the 
advanced mcHor machine of the "feather- 
ing ' appliance, as previously de.scribed 
herein lor use with the elementan- motor- 
less machine, it must be said that, until 
actual experiments have been made with 
this appliance on the latter, we cannot tell 
with an\ degree of certainty the extent of 
the advantage derivable from it. It is 
a question to be determined by actual trial 
only, but it i.«> (|uite i)robable that for the 
neutral position it will be found that the 



April, 1903. 



Flying. 



269 



aerocurves will have to assume a negative 
angle with the plane of motion, rather than 

c 

having the chord of the curve horizontal 
or parallel to the plane of motion. 

An aeroplane in the latter position, and 
travelling in a horizontal course, would, we 
know, be absolutely neutral as regards lift- 
ing, but aerocurves have widely different 
properties, the two forms of surface having 
little in common. 

An aerocurve set with the chord of its 
arc horizontal, and in a horizontal wind, has 
actually been found to exert a considerable 
lifting eflfort, as much, in fact, as an aero- 
plane set at a small positive angle of in- 
cidence. 

If in the present advocated course of ex- 
periment it should be found practicable to 
set, and have permanently fixed, the sus- 
taining aerocurves at such a small positive 
angle as would produce but a small amount 
of " drift " (or forward resistance), and 
would admit of the motor cycle attaining its 
maximum sj)eed — or nearly so — before lift- 
ing was effected, an important advantage 
would be gained. This would consist not 
jnly in the avoidance of any adjustable or 
movable parts in the lifting and sustaining 
apparatus, together with the consequent 
simplification, and reduction of weight in a 
rigid structure for a given strength, but pro- 
bably also an increase in the efficiency of 
the apparatus. 

With the much higher speed attainable 
on a motor machine, we stand a consider- 
ably better chance of finding the fixed aero- 
curves and the rigid structure of aviator 
proper to be not only admissible, but more 
efficient. The reduced " drift " due to the 
small angle of incidence of the aerocurves 
rendered admissible by the higher speed 
of transit, and the high speed itself, both 
conduce to increased efficiency. 

The remarkable fact discovered by Prof. 



Langley in his aerodynamic experiments — 
viz., that with a .certain form of aerocurve 
the resistance to forward motion is actually 
reduced after a certain high velocity has 
been reached, or, in other words, that at 
very high speeds with such apparatus less 
power for propulsion is demanded than for 
lower speeds — appears paradoxical, cer- 
tainly, but we believe it may safely 
be accepted as a fact : it turns on the great 
difference between the behaviour of a flat 
surface normal to the direction of wind 
pressure and a suitably formed curved sur- 
face at a small angle of incidence, or even 
with the chord of the curve parallel to the 
plane of motion, i.e.^ horizontal. This 
fact, we say, is again all in favour of our 
advanced high speed motor cycle aviator. 

With our elementary man - propelled 
machine, we roughly estimated that a speed 
of about fifteen miles an hour would be 
the maximum attainable. 

With the advanced motor machine, sup- 
plemented by the full power of a muscular 
and active rider, we might reasonably esti- 
mate the attainable speed to be not less 
than twentv-five miles an hour. 
(To lie concluded.) 



Telling of one of his journeys above the 
clouds, an aeronaut described the scenerv 
as a " fairvland of inexi)ressible beautv— 
and there they were for two hours enjoying 
life to the fullest extent."' 

^v ^v ^v 

Mr. Harold Norfolk, of the 13th Hussars, 
made a balloon ascent for reconnoitring 
pur[)oses at Aldersh(jt. The Hog's Back 
was crossed at an altitude of 5,000 feet, 
and after passing over splenditi countr)-, a 
good descent was made one mile from the 
sea at Angmering. Mr. Spencer was the 
aeronaut in charge. 
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Tweoty-foor Years of Ballooning;. 

ON March 2olh the members of the RaHsun, Rajaram Parwalkar, anH Messrs. 

Aernnautical Inslilule and Ciub Fielil anil Dnyer (h"inirar>- secretaries), 

assembled at St. Brule's Kounda- I'rir nearly tivr) himrs the iecturer riveted 

tiun Institute tii hear Mr. Aiif;uste E. (lau- ihe atientiim uf his audience in narrating a 

<lr<.n, the well-known aeronaut and hall.u.n series of exoiiin- experieii.res «hi.h ha.l 




MR. AUaU^TE E. OAUDRON. 

maniifiLi-uirer. <•( Lnndun. lu'-uire <-n l„l,illrii him .liitiii- a lik'iime >|>enl in e.v- 

■'■ruentj-lour Years nf ItalL-onin-.* Dr. |.L-riniental and cvhibiiion work, and we 

!■". Alexander Barton (|ifesideiin ciccUjiied regret that s|iace will only permit US to 

the chair, an'l amongst those )ireseiit were refer liriefly to a few of these. 

Col. Vorke. K.A., Major Kerihon. Messrs. Kari.v Expehienie.^. 

(), L. Seiieral {founder of the Institute), (laudroiis uiste for aeronautics began as 

Henry Spencer, L. Taylor, H. Baker, F. L. far back as 1878, when the famous I'aris 
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Exhibition balloon, having a capacity of 
785,000 cubic feet, and capable of carrying 
fifty i)assengers at a time to a height of 
1,800 feet, caused a feeling of wonderment 
which was intensified by the innumerable 
balloons sent up from the exhilVition at the 
same period. 

In 1879 he came in contact with M. 
Lachambre, and readilv assented to become 
his apprentice in' the business of an aero- 
naut and balloon manufacturer. In this 
position he stayed seven years, proceeding 
through every department. During the 
same period he made numerous ascents 
with his employer in various parts of 
France, the first being in 1881. He made 
his first ascent alone in 1882 from Messrs. 
Tissandier's experimental grounds, and was 
hailed as the youngest aeronaut of the time. 

Soon after he had an excMting experience 
at Xoi.sy-le-Sec, where, in order that the 
people might not be disappointed, and 
although the .supi)ly of gas was bad, he 
detached the car and ascended sitting in 
the hoop. Proximity to the open neck iif 
the balloon partially asphyxiated him, and 
he lost consciousness and remembered 
nothing more until he awoke next morn- 
ing in his home at Paris. From subse 
quent enquiries it transpired that he had 
been found lying insensible in a haystack, 
and his discoverers, finding an address in 
his pocket, had him conveyed there. 
During another a.scent he was dragged for 
three miles over ploughed fields near 
Etaples, with no hedges to assist in pull- 
ing up the balloon, which, being released, 
collapsed across the rails shortly before the 
Bordeaux express was due to pass. The 
balloon was only cleared away just in time 
to prevent disaster. 

During his apprenticeshij) he made in all 
150 ascents. He then commenced to 
travel, went with an inventor to Brazil, 



and thence to Bnissels, where he took 
charge of an ascent for a lady gymnast who 
used to go up hanging by her teeth to the 
trapeze under the balloon, being taken into 
the car when reaching a certain height. 
He travelled with this lady as manager 
through Austria, Hungary, Germany, Po- 
land, and Russia, and in 1888 they came 
to England and made six ascents at the 
Cry.stal Palace, six at the Irish Exhibition 
Olympia, and two at Leicester. 
An Exciting Trip. 

Mr. (iaudron then decided to stay in 
England and establish himself in business 
for the manufacture of goldbeaters' skin 
balloons, an idea which received the sup- 
port of Mr. C'has. G. Spencer. About the 
same time Mr. T. S. Baldwin came to this 
countr)' and created a sensation by his para- 
chute descents. Not to be outdone, Mr. 
Gaudron commenced in the same direction, 
his first flight taking place at the Hastings 
Cricket Grounds, and proving a sensational 
one in many resi)ects. In less than ten 
seconds he was carried out to sea, and was 
soon completely lost to sight. He made 
his jump, anrl in about two minutes after 
leaviiii: the balloon his feet touched the 
water, where he managed to keep him.self 
afloat by means of a life belt, with which he 
had provided himself, until a steamer 
putting off" from land rescued him. Since 
then he has made no fewer than 500 
(lesceFits, all more <)r less having a tinge 
of excitement or danger in them. 

Leaving England, he proceeded on a 
tour through Russia, making many para- 
chute des(*ents in the princinal towns. One 
at Nijni Novgorod nearly ended in a 
tragedy. When 6,000 feet high he jumped 
from the balloon, and, forgetting to remove 
himself from the sling of the rope attached 
to the tra[)eze, de.s(H'nded with no other 
support but his hands. His strength gave 
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way owing to an illness from which he was 
suffering, and when 500 feet from the lake 
into which he desired to fall, he was hold- 
ing on by the tips of his fingers. By a 
superhuman eflfort he roused himself, slung 
his legs upward, and, thrusting them 
through the lines of the parachute, came 
down into the water head first. 

He returned to England via Con- 
stantinople, Malta, and Gibraltar, and made 
forty-nine ascents at the Military Exhibi- 
tion, carrying during that period over 400 
passengers, and it came to his knowledge 
afterwards that these included a couple on 
their honeymoon. 

On one of these ascents he had for a com- 
panion Sir Vincent Harrington, and there 
was a spice of adventure in the trip. Owing 
to the condensation caused by a coming 
rainstorm, the balloc^n would not rise for 
more than 1,200 feet, so an attempt was 
made to land in a large garden, and to pre- 
vent knocking off chimnev pots and other 
projections ever)'thing had to be slung 
overboard, including overcoats. The 

anchor was cast in the garden, but it got 
mixed up in the chimney stack, pulled off 
the pot, and ultimately went through the 
drawing room window before a landing was 
safely effected. 

A Dangerous Situation. 

Mr. Gaudron, having married, started for 
another tour, extending over three years, 
during which period he made many ascents 
in Italy, Austria, Greece, Turkey, Russia, 
and the Caucasus. At Trieste he nearly 
lost his life owing to a slight misunder- 
standing. When asking for the trapeze 
bar to be handed to him, the interpreter 
misunderstood the signal for one to let go 
the balloon, and as the vehicle was not 
provided with a valve (such balloons never 
are) he soon found himself over the sea 
at a great altitude, with no visible means of 



safe descent. He calmly surveyed the 
situation, and ultimately decided to climb 
up the netting of the balloon until it should 
partly overbalance and allow a quantity of 
gas to escape from the open neck. This 
required especial care, for if the gas escaped 
too rapidly he would have been dashed 
into the sea below with frightful rapidity. 
His situation was a most unenviable one, 
for he had a rope of only half an inch in 
diameter for a seat, and was by this time 
4,000 feet high. To remain in the balloon 
was certain death, so he proceeded 
cautiously to climb the netting, and when 
the neck was about two-thirds up he found 
the gas began to rush out, and the balloon 
fell with great rapidity, though the rush 
of air formed it into a sort of parachute. 
In about four minutes he fell on his back 
in the w^ater, nearly three and a half miles 
from shore. A steam tug picked him up 
shortly after, and he was conveyed to shore. 
Mr. Gaudron declared that for all the 
wealth in the world he would not go 
through his Trieste adventure again. 
The Sultan Objects. 
An attempt to ascend in Constantinople 
was frustrated because the Sultan was 
afraid he would get too good a view of the 
private gardens and see some of the ladies 
of the harem. Odessa, the Caucasus, Baku, 
and Astrachan were subsequently visited, 
and at the latter place an ascent was made 
during the time of the cholera riots. The 
burning hospital, which had been set alight 
by the rioters, was visible from the balloon, 
and on his descent Mr. Gaudron learnt that 
paraffin had been poured over a medical 
officer who was then burned to death. 
After a visit to Moscow he returned again 
to England, and in a trial ascent at Ennis- 
killen the strong wind forced the balloon 
down to the ground several times; it burst 
open, and he was carried off the field with 
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a spraihed ankle and a shock to the nervous 
system. 

Two Unwilling Passengers. 
Captive ascents at Glasgow next followed. 
During one of these the rope snapped, and 
the balloon rapidly ascended, carrj'ing him- 
self and two unwilling passengers. The 
latter were very frightened, and huddled 
in the bottom of the car praying with all 
their might, while he tried to cheer them 
with the thought that they were having 
jQs worth for 2s. 6d. Time after time he 
endeavoured to persuade them to gaze on 
the beautiful panorama of Glasgow 8,000 
feet below, and eventually put them out of 
their misery by descending safely at Paisley. 
It was at the Alexandra Palace soon after- 
wards that he mad^ the first successful at- 
tempt to take up and bring down a balloon 
with an oil motor attached. The motor 
was of 3J4 h.p., with double horizontal 
cylinders fixed on a platform, and actuated 
an . eight-foot propeller placed in the 
forepart of the balloon, making i6o to 
200, revolutions per minute. At the oppo- 
site end of the balloon a rudder was placed, 
which could be controlled from the aero- 
naut's platform. Notwithstanding the 
small power of the motor and the high 
wind which prevailed, Mr, Gaudron was 
able to deviate at times to an angle of 
thirty degrees. If he had the necessary 
funds he would now conduct a series of 
experiments on a large scale, and compete 
with M. Santos-Dumont. 

A Plucky Lady Parachutist. 
He made a double parachute ascent with 
a lady in 1899 at Spalding, when, owing to 
the bungling of an attendant, the parachute 
was detached, and they ascended with it 
hanging downwards, the rajjidity of pro- 
gress almost pulling the lady out of her 
seat. Mr. Gaudron pulled in the lines of 
the parachute until he reached the apex. 



explained matters to the lady, who pluckily 
said she would do anything he told her. 
He accordingly held the top of the para- 
chute while she jumped, and he had the 
satisfaction of seeing her reach t4frra firmd 
in safety, where he soon afterwards joined 
her. The altitude reached on this occa- 
sion was 10,000 feet, and it took twenty 
minutes to descend. He had a similar 
experience at the Alexandra Palace during 
his three seasons there, when he made 120 
parachute descents. Mr. Gaudron then 
narrated the experiences of himself and 
Dr. Barton on Coronaticjn Day from Becken- 
ham, an illustrated description of which 
has already been given in these pages. He 
next referred to the instructional ascent, 
under the auspices of the Institute, at 
Beckenham, last August, when Messrs. 
Field and McXair accompanied him on a 
highly successful trip. The ascent at Bath 
in September last, intended to celebrate the 
centenary of the first ascent from that city 
by M. Garnerin in 1802, was next referred to. 
At the dinner which followed, Major Baden- 
Powell, Major Trollope, the Hon. C. S. 
Rolls, Dr. Barton, and a host of others in- 
terested in aeronautics were present. 
Shooting a Balloon. 
One of his most recent ascents was made 
at Manchester in Februar)- last in company 
with Dr. Barton in aid of the Lifeboat 
Fund. The balloon on this occasion had 
a capacity of 40,000 feet, and an excellent 
trip was made. During the ascent, and 
when 3,000 feet high, they were startled 
by hearing the reix)rt of a gun, and a 
bullet passed through the netting of the 
balloon, a second shot coming nearer the 
car. It was afterwards ascertained that 
the shots were fired by some volunteers who 
were out practising, and the oflfenders, being 
discovered, were deservedly punished. 
Ihey pleaded that they had mistaken the 
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balloon for a toy one, and had shot at it 
for a lark ! 

In concluding his interesting address Mr. 
Gaudron said he had the satisfaction of 
knowing that he had introduced some im- 
provements into balloons during the period 
he had resided in this country, including the 
method of making a pear-shaped balloon 
from a sphere- -a more ecnnomiral mode 
of cutting out thr material for balloons; 
the making of a net in half the time pre- 
viously occupied; the extension of car lines 



right through the wickerwork ; and improve- 
ments to the suspension hoop and bridge 
valve. He was of opinion that no other 
sport could compare with ball< Mining, which 
took one into the purest air, and afforded 
the loveliest views of the beauties of nature 
without the slightest fatigue. 

The proceedings terminated with a series 
of interesting lantern slides depi(MiiJg some 
of the lecturers trips and ascents made by 
members of the Institute, thus bringing to 
a close an iiUeresting and instructive evening. 



An Interesting Aeronautical Exhibition* 



AT the conversazit^ne of the Junior 
Institution of Engineers held at 
the Westminster Palace Hotel. 
London, on March 14th, Mr. C. H. M. 
A. Alderson was in charge of exhibits from 
the Aeronautical Institute and Club. In 
addition to a bi plane foldable kite made b\ 
Mr. Alderson himself, there were several 
items of historical interest loaned bv Mr. 
F. Stringfellow. of Crewkerne, Somerset. 

This latter gentleman has devoted not a 
little trouble and expense to the {)roblem 
of aerial navigation, and he is credited 
with hiving secured the iirst successful rise 
of an aeiial machine by mechanical motive 
power. The bi plane kite shown by Mr. 
Alderson was suspended from the roof, and 
was I oft. from tip to tip afid 8ft. longitu 
dinall\. sup{)orting areas at a diedral angle. 
The kite, which is reputed to be a steady 
flier, is collapsible into a small compass 
by touching a spring. Mr. Stringfellows 
contribution to the exhibit comprised an 
enlarged coloured pi(Miire of Henson's i)n> 
po.sed machine (184J-3) car : i)art of old tail 
propellers from a model of the machine 



made by Messrs. Henson and Stringfellow 
(1847); ti^i'- wings, and propellers of 
the first machine to fl\ by motive power 
(a rise of one in seven 1)\ this machine 
was witnessed by a number of persons at 
the period of experimenting) ; two large 
photoj^raphs of the Crystal Palace machine 
of 1868. etc. 

In a<ldition to the Institutes contribu- 
tion. Mr. \Vm. Cockranes mechanical fin 
method b»r proi)elling and .steering shii)s 
and fixing machines was also on view. 



Sir Hiram Maxim is of the (Opinion that 
if there is an exhibition of dirigible bal- 
loons at St. Louis very few of them will 
be able to return from the point of de- 
parture. It will be found, he thinks, that 
when these balloons ascend they will travel 
with the wind just exactlv like any other 
balloon, no matter which way they are 
I)ointed. and that the\ descend to the earth 
just like other balloons, and have to be 
dismantled and sent back to the point of 
departure by some means of land con- 
vevance. 
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operate with l)im in the research. The 
objects in view were to determine the tem- 
perature of the air and its moisture at differ- 
ent elevations, as high as |H)ssil)]e, to test 
its electrical condition, the height and kind 
of clouds, their density and thickness, and 
the rate and <lirection of currents in the 
atmf)sphere. For these purposes Mr. 
Glaisher took u[> a large numl)er of high- 
class scientific instruments. Hig first ascent 
with Coxwell was made from Wolverhamp- 
ton, on July 17th, 1862. They rose to a 
height of five miles, travelled sixty miles 
in two hours, an<l descended just in time 
to avoid a dij) in the Wash. Two im- 
portant things were learnt on the excursion : 
first they i)a.ssed through a (*loud 8,000 
feet in thickness, and .so dense that the 
balloon was invisible from the car ; and 
second, they drop|)ed 3,900 feet — from 
16,300 feel to 12,400 feet — in one minute. 
Hut the great historic* ascent, made from 
Wolverhampton, took pla(*e on September 
5th, 1862, when the highest iM)int ever at- 
tainerl by men who survived to tell the 
tale was reached. Mr. (llaisher relates: 

"At ih. Sim. the barometer read io.8in. 
A!)out 1.52 or later, I read the dry bulb 
thermometer as minus five degrees ; after 
this I could not see the column of mercur>-, 
nor the hands of the watch, nor the fine 
divisions on anv instrument. I asked Mr. 
Coxwell to help me to read the instruments. 
In con.sequence, however, of the rotary 
motion of the balloon, which had continued 
without ceasing since we left the earth, the 
valve line had become entangled, and he 
had to leave the car and mount into the 
ring to readjust it. I then looked at the 
barometer, and found its reading to be 
9>^4in., still decreasing fast, implying a 
height exceeding 29,000 feet. Shortly after 
I laid my arm upon the ta!)le, possessed of 
its full vigour, but on being desirous of 



using it, I found it |x>werles.s. Tr\ing to 
move the other arm, I found it powerless 
also. Then I tried to shake myself, and 
succeeded, but seemed to have no limbs. 
In hnjking at the l)arometer my head fell 
over my left shoulder. I struggled and 
.shook my body again, l)Ut could not move 
my arm.s. Getting my head u[)right, for 
an instant only, it fell on my right shoulder; 
then I fell l)ackwards, my back resting 
against the si<le c)f the car, and my heJ!<I on 
its edge. In this position my eyes were 
directed to Mr. Coxwell in the ring. When 
I shook mv bodv I .seemed to have full 
power over the mu.scles of the back, and 
considerably .so over those of the neck, but 
none over either my arms or my legs. As 
in the case of the arms, so all mu.scular 
IM3wer was lost in an instant from my back 
and neck. I dimly saw Mr. Coxwell, and 
endeavoured to speak, but could not. In 
an instant intense darkne.ss overcame me, 
so that the optic nerve had suddenly lost 
power, but I was still conscious, with as 
active a brain as at the pre.sent moment 
while writing this. I thought I had been 
seized with asphyxia, and believed I should 
exi)erience nothing more, as death would 
rome unless we speedily descended. Other 
thoughts were entering my mind, when I 
became uncon.scious, as on going to sieep. 
I cannot tell anything of the sense of hear- 
ing, as no sound reaches the car to break 
the perfect stillness and silence of the re- 
gions between six and seven miles from 
the earth. My last observation was at 1.54, 
above 29,000 feet. . . . Whilst p(lwer- 
less, I heard the words * temperature ' and 
* observation,' and 1 knew Mr. Coxwell was 
in the car speaking to and endeavouring to 
raise me, therefore consciousness and hear- 
ing had returned. I then heard him speak- 
ing more emphatically, but could not .see, 
speak, or move. I heard him say again, 
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* do try, now, do.' Then the in.struments 
became dimly visiWe, Jind Mr. CoxwelK and 
very shortly I saw clearly. I said to Mr. 
Coxwell, * I have been insensible ' ; he said, 

* You have, and I too ven* nearlv.' He 
told me he had lost the use of his hands, 
which were black, and I poured brandy over 
them. Mr. Coxwell told me that while 
in the ring he felt it piercingly cold, and 
that on attempting to leave the ring he 
found his hands frozen. He had, there- 
fore, to place his arms on the ring and 
drop down. He wished to approach me, 
but could not, and when he felt insensi- 
bility coming over him too, he became 
anxious to open the valve. But in conse- 
quence of having lost the use of his hand 
he could not do this: ultimatelv he sue- 
ceeded by seizing the conl with his teeth, 
and dipping his head two or three times, 
until the balloon took a decided turn down- 
wards. . . . The descent took place at 
Cold Weston, seven and a half miles from 
Ludlow." 

Thus one of the aeronauts was insensible, 
and the other had only the use of his teeth 
left, with which to open the valve, and on 
that their safety depended. The height 
to which they had attained is without 
parallel. Mr. Glaisher says: 

" My last observation was made at a 
height of 29,000 feet, at 1.C4, when we 
were ascending 1,000 feet per minute, and 
when I resumed observations we were de- 
scending 2,000 feet per minute. These 
two positions must be connected, taking 
into account the interval between them, 
thirteen minutes. And on these (vinsidera- 
tions the balloon must have attained an 
altitude of 36,000 or 37,000 feet. Mr. 
Coxwell, on coming from the ring, noticed 
that the centre of the aneroid barometer, 
its blue hand, and a rope attached to the 
car, were all on the same straight line, and 



this gave a reading of 7 in., and li^ads to the 
same result. Therefore, these independent 
means all come to about the same eleva- 
tion — fully seven miles." 

According to a writer in the Daily Teh- 
graph, (ilaishier made altogether twenty- 
nine balloon ascents for scientific purposes. 
The most important fact, probably, which 
he demonstrated was the frequent existence 
in the atmosphere of upper current.s, which, 
contrar)' to expectation, were warmer than 
currents below. In manv (*a.ses the thermo- 
meter, on })assing from an inferior stratum 
to one above, rose as much as ten degrees. 
Every observer is aware that often the 
highest clouds will be still, while lower 
down the scud is flying rapidly, and beyond 

the still layer the aeronaut may reach one 

• 

moving in the opposite direction to that 
beneath, and of a higher temperature. 
While, as a rule, temperature falls as one 
ascends, there are wide variations, and as 
to weather the utmost variety. In an 
ascent made at Wolverton in 1863 Glaisher 
entered a cloud at 4,000 feet, and, emerging 
from it, found, instead of the u.sual sun- 
shine, dark clouds above. Then at suc- 
cessive elevations up to four mile»s the aero- 
nauts passed through dr)- fog, faint sun- 
shine, thin rain, wetting ft)g, dry fog, gleams 
of the sun, renewed fog, gradually getting 
more damp, until 19,600 feet high was 
reached, when fog ceased. Approaching 
four miles high there were still dense clouds 
above ; only at 23,000 feet were they above 
cloud-level. In the descent they pas.sed 
through a snowstorm — in the air only, it 
never reached earth — a beautiful, snowy 
scene, with no flakes, but onlv minute 
crvstals of ice. 

Glaisher was one of the very first to take 
photographs from balloons. His rej)orts 
were published in the proceedings of the 
British Association, and the substance of 
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them is reproduced to some extent in his 
" Travels in the Air." He was also the 
author of more than a hundred works on 
astronomy, meieorolopjy, and the theory of 
numbers, among them heinc; a translation of 
" The Atmosphere,' by Flannnarion, and 
"The World of Comets," by (iuillemin. 
Mr. CJlaisher was i)resideni of the Royal 
Microscopical Society, of the Photographic 
Society of Clreat Britain, and chairman of 



the executive committee of the Palestine 
Exploration Fund. He was a member of 
the Royal Commission on the Warming and 
Ventilation of Dwellings, appointed in 1857, 
for which he conducted the experiments 
and pemied the report. He was a member 
of the staff of the Roval Observatorv at 
(Ireenwich, and when he retired he was 
the superintendent of the Magnetic and 
Melerorological Section. 



The Aetonaiitical Society* 



M 



R. JOHX ANDKRSON last month 
(Nuitributed a verv init»rt^sting 
pajR^r on " The Kite K(|uij)ment 
of the Scottish National Antarctic Kx|>edi- 
tion '* before the members of tht* Aer onau- 
tical Society (»f (Ireat I^riiain at John 
Street, Adelphi, London. 

Lantern illustrations showed the con- 
struction of the kite and its steering ap})a- 
ratus. In the authors absence, Mr. Eric 
S. Ikuce read the i)ai>er. which em[)hasised 
tht» utiliu of the kite for infieon»lo^ical 
surveys, anil of its eniploxnient in the re- 
cent ex|)ediiioFi from the Clyde to the 
South Polar regions under the leadership 
of Mr. W. S. Hrnce. The steering appa- 
ratus was made of steel |»iano-wire. while 
the ordinarv petrol motor that was asso 
ciated with motor cycles i)roved of inestim- 
able value in a pull against the win<l. 

Mr. Patrick V. Alexandv-r followed with 
.some interesting observatiiins upon the 
aerosac as the result of certain experiments 
he has been making. The device has been 
in use in Japan for many \ears. and it was 
remarkable to notice the extraordinary 
stability it possessed in sailing against the 
wind. 

Major Hlackden. of the We.st India Regi- 
ment, also contributed a paper on "Obser- 



vations and Kxperiments relative to Ktpiili- 
brium in Air of a Body heavier than Air." 
It evinced a profound study of the soaring 
movements of vultures in Sierra Leone, 
from which he was able to dedu(*e the 
fact that the bird could soar in ab.soluteh 
still air. Speaking of the balancing powers 
of the gull, the gallant olTicer said he 
once saw a gull scratch its head, which 
palpably iiUerfered with its equilibrium 
for the moment - an ob.servation that 
created considerable merrimeiu among the 
assembly. \\\ a series of diagrams on the 
bla<kboard. Major Hlackden illustrated how 
in his observations of the movements of 
these birds on the wing the lessons couM 
be a[)plied in the construction of the kite. 
He invited all experimenters like himself 
to put the result (if their studies itUo the 
conunon stork, to ignore all sell'ish ends, 
and thus, he believefl. by a common en 
deavour thev would finally win their em- 
pire over the air. and which it was one 
of the objects of the societs to ac^hieve. 

.\ sad ]>relude to the ordinary business of 
the evening was a vote of condolence with 
the widow of the late Mr. J. (ilaisher, one 
of their most prominent members, passed 
on the motion of Major H. 1*'. S. Ha<len- 
Powell, and seconded by Major Roberts. 
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Frencii Notes* 



Winter Experiments. 

THE winter is not usually favourable 
to ballooning. Hut in a country 
where the balloon is regarded as 
a valuable means of national defeme it is 
rare that any considerable time is allowed 
to elapse without an effort being ma<le to 
develop the science of aerial Fiavigation. 
fr>r every new experiment aims at bringing 
the balloon more and more under control 
and rendering it to a certain extent navig- 
able. There are two problems that occupy 
the attention of the French balloonist, the 
one to remain in the air the greatest possible 
time and cover the longest distance without 
taking into account the direction so long as 
the balloon does not make for the sea, and 
the other to control the aerostat and 
descend as near as possible to a place fixed 
beforehand, either by means of guide ropes 
or other contrivances, or bv utilisini: the 
air currents at various altitudes, which, of 
course, is largely a matter of chance. The 
last few months have seen manv inieresiinii 
attempts of this kind, verv few of which 
have succeeded. (!ounl Henry de la 
Vaulxs attemj)ts to cross the Mediterranean 
by employing the Hervey " siabilisaior " — a 
sort of big vent'lian blind, which oi)ens in 
the water, and. while serving to keej) ihe 
balloon at a fairly Irvcl aiiiiude. allows of 
its being naxigaied ihroiigh a ct-riain angle - 
have failed berau.st- (»f cnnirarv winds, and 
in Algeria recrntly sonii; hirge pilni balloons 
were sent \\\\ in order to aseenain wlu-ther 
the winds blowing arross die desert were 
constant, but the balloons (le.scribe(l a halt 
'Mrcle, and were })i("ked up by a caravan ot 
Arabs a long way out of their (N)ur.^e. The 
idea of opening up regular balloon com- 
munication across the Sahara has therefore 



been abandoned. The other dav Messrs. 
Maurice and Dick Farman, a(Tompanied by 
Mrs. Karman, were carried from Paris to 
.somewhere in Denmark at the rate of more 
than fifty miles an hour, and had a great 
deal of difficultv in safelv landing in the 
gale; but previously another balloon ro.se 
from Paris through a fog, and, after spend- 
ing the night in the air. de.scended within 
half a mile of the place it started from, 
much to the astonishment of the aeronauts, 
who had feared that they were being 
carried out to sea. Such are .some of the 
surprises of ballooning. 

Santos- DuMONTs Plans. 

In the way of navigable balloons the 
winter has naturallv been destitute of 
f)ractical work. Inventors do not usually 
care to test their machines before the 
summer, when the days and nights are less 
liable to changes of temi)erature and 
weather, and what is being done now is 
IHirely a work of i)rei)aration. M. Santos- 
Dumont is credited with the intention of 
building a shed at the Porte Maillot on the 
site which was last vear occupied bv a 
captive balloon, but, on the other hand, 
he has received an invitation from the Aero 
Club to continue his experiments on the 
clubs grounds at Saint C?lou<l. M. Santos- 
Dumoni has wisely decided to take no one 
into his coniideiK^e, so that little will [)r(.)- 
bably be known of his new balloon until 
he is fairly assured of success. As we 
have before slated. M. Santos - Durnont 
hopes to construct a real airshi[) that will 
rarry halt a do/en passengers or m(»re. 
DiRionn.K l)Ai.i.()()Ns. 

Meanwhile, (piile a large number of in- 
ventors are bnsily working upon the problem 
of the dirigible balloon. There is one 
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at Lyons who hopes to have an airship 
ready in the summer. The plans have ap- 
pealed so strongly to local capitalists that 
they have sui^lied him with all the money 
he needs for its construction. If the motor 
balloons now reported to be on the stocks 
are completed, there will be quite a dozen 
in France during the next six months, but 
if we cqn get half this number we shall 
be perfectly satisfied, for there is nothing 
more illusory than the promises of in- 
ventors. Their intentions are irood. but 
the motor balloon is not yet a commercial 
success, and capital holds aloof. 
Successful Inventors. 
For the moment, the inventors who, apart 
from M. Santos-Dumont, seem to have suc- 
(*ess most nearly within their grasp are the 
Messrs. Lebaudv, whose balloon last autumn 
made two or three private as(*ents in the 
seclusion of a village known as Moissan, 
situated not far to the west of Mantes. 
As millionaires, the Messrs. Lebaudv have 
a distinct advantage over other inventors. 
or, rather, they have built the balloon to the 
plans of an aeronautical engineer who has 
entered their service, and thereby hangs a 
tale, as well as certain proceedings, for an 
alleged counterfeiting of plans. A Corsi- 
can balloonist has brought this action 
against Messrs. Lebaudy on the ground that 
the plans were communicated by him to 
their engineer. The case is n(jw proceed- 
ing, and is exciting a good deal of interest 
on account of its noveltv. 

m 

The Trials of the Balloonist. 
It is evident, therefore, that even the 
successful motor balloonist is not without 
his trials and tribulations, but when the 
inventor of airshii)s fails, his troubles in- 
crease tenfold. This is the case with M. 
Roze, who, it will be remembered, con- 
structed a very complicated arrangement of 
twin balloons which was intended to have 



the same weight as the air the machine 
displaced. Between these two elongated 
aerostats was a large double-decked car, 
with the upper deck for the propelling 
machiner)-, and the lower one for the pas- 
sengers, of whom about a dozen would be 
taken up at a time. There were two 
driving propellers, and two for raising the 
machine, for the inventor sup|)osed that 
with the aid of the aerostat it would require 
very little effort to raise it from the ground. 
Unfortunately, the trials last year were a 
complete failure. The machine was un- 
able to move an inch from the ground, and 
when the spectators gave it a lift the airship 
dropped heavily. M. Roze declared that 
the failure was due to a condensati(m of 
gas, and then he attributed it to the weight 
of the silk, and wanted to procure lighter 
envelopes. But the private syndicate who 
had been supplying the capital would not 
jjrovide fresh funds. The machine re- 
mained a melancholy failure in its shed 
until a few weeks ago, when the members 
of the syndicate ordered it to be broken up 
and sold as .scrap material. M. Roze is 
indignant, and declares that his life's work 
is destroyed just at the moment when he 
was looking for success. 

Military Ballooning. 
Yet another incident in motor ballooning 
is the reorganisation of the military' station 
at Chalais-Meudon, where the brothers 
Renard are understood to have been en- 
gaged on the construction of an electric 
machine which was to be an improvement 
on the " France.' Nothing, of course, is 
ever made public as to what is taking place 
at Chalais-Meudon, but a recent decision 
of the Minister of War, and nimours point- 
ing to certain divergences of opinion, seem 
to imply that the work of invention in the 
wav of militan' dirigible balloons is not 
proceeding so smoothly as might have been 
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expected. Possibly GiUine) Renar<i may 
be a litlle behind ihe times. He has 
always refused to a<lmit that any real pro- 
gress has been made in aerial navigation 
since he mrBtnicted ihe " France " in con- 
junciion with Majnr Kreiis, and he still 
regards ihe puircil mnior as a dangerous 
aiijunci to the aetfisiat. 

during the siege of I'aris. w 
til (ipen lip icmtminiiration 
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only communiration with the outside world 
was by means of the "balliNtn [«>si," carry- 
ing micro.si'iipii- letters, nf whii-h many are 
still preserved. The Prussians only suc- 
ceeded in capturing two of the balloons, 
one of them piloted by an Englishman, 
Mr. Worth, who was sent in a German 
fortress. To commemorate the heroism of 
the men who crossed the lines of the in. 
vesting army in imminent ilanger of being 
brought down by bullets it 
to organise a national sul 



I I'ari 



of a 1 



;n ilecided 
m for the 



been sculptured by Kartholdi. The sub- 
scription is under the patronage of the 
President of the Kepublic anrl of members 
of the Governineni, and there is no doubt 



vill be 




282 



Flying. 



April, 1903. 



The Irifeligfon of Flying. 

A Peep into the Past. 



WHATEVER obstacles impefie the 
progress of the aeronaut of to- 
day, he may at least flatter him- 
self that he does not incur the "odium 
theologicum " as he would have had to do 
150 years ago. In 1740, the fifth edition 
was published of a little work calle<l 
" Nature Display'd, being Discourses on 
such Particulars of Natural Historv as were 
thought most proper to Excite the (Curi- 
osity and Form the Minds of Youth." 
These edifying di.scourses are presented in 
the form of a series of imaginary evening 
conversations in an English country house 
between a Count and Countess, who are 
host and hostess also, a youth of quality 
who is entitled the Chevalier, and the 
" Prior-Curate of the Place." 

One evening their (|uaint conversation 
is made to turn on ihe flight of birds, and 
the prosy ecclesiastic winds up a protracted 
speech with these sentences: "The Tail is 
a Counterpoise to the Head and Neck, and 
serves the Bird instead of a Rud<ler, whilst 
he rows with his Wings; but this Rudder is 
not only instrumental in preserving the 
Equilibrium of the Flight ; it likewise en- 
ables the Bird to rise, descend, and turn 
where he pleases; for as .soon as the Tail 
is directed to one Point, the Head turns 
to the opposite (Quarter." 

The conversation then becomes general 
and of great interest. 

Chevalier: Though I do not compre- 
hend how Birds perform their Flight, I am 
of Opinion it is not impracticable for Man 
to imitate them ; and the Birds instruct him 
in the Method he ought to observe. 

Prior: It is certain that we have the 
Principle of Motion in our Legs and Arms; 



we likewise have, in the Feathers of Birds, 
and in our Linnen Cloth and Oil, Materials 
of a seeming Fitness to form Wings, capable 
both of striking and impelling the Air, 
without being penetrated l)y it. The Birds 
supply us with a Model of the Action, and 
at first View it seems to be an Invention 
naturally [)resented to us, and which a small 
Effort, or a few Reflections, would suflfice 
to make us acquire in Perfection ; but I 
believe (iod, in consequence of His provi- 
dential Care of Mankind, has opposed an 
in.superable Impediment in the Way; so 
that this Attempt, which has been fre- 
quently repeated, hath always proved un- 
successful. The Art of flying would be 
the greatest Calamity that (uiuld happen to 
Societv. 

Chevalier: On the contrary, Sir, I should 
think this Invention would save us abund- 
ance of Labour. We should be sooner 
acquainted with what we are tlesirous of 
knowing; and if we had once found out 
a small Machine, r^juld soon build a larger. 
We should not onlv traverse the Air our- 
selves, but might likewise convey Cargoes 
of Merchandize through that Element. By 

this Means Commerce 

Prior: Vou have a charming Penetra- 
tion, Chevalier, and are the l)est in the 
world at guessing the Advantages we might 
receive from this Invention ; but these Ad- 
vantages would not countervail the Dis- 
orders that would be introduced. 

Count : This is certain, that, were Men 
cajiable of flying, no Avenue ccjuld be in- 
accessible to Vengeance and inordinate 
Desires. The Habitations of Mankind 
would be so manv Theatres of Murder and 
Robberv. What Precautions could we take 
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a({ainst an Enemy who m>ulcl l)e raparitated 
to surprize us lK>th by Day and Sight? 
How should we preserve (iiir Money, our 
Furniture, ami Fruits, from the Avidity of 
a Set of Plunderers, tumishe.1 with good 
Arms to force open our Houses, and as 
good Wings to (larry off their Booty, and 
elude our Pursuit? This Sort of Traile 
would be the Refuge f>f ever>- indigent anil 
im[>ious Person. 

Prior: I may a<ld to this, that the Art we 
are n<jw mentioninji woiiUl entirely rhange 
the Fare of Nature; we should be <:om- 
pelleil to abandon our ('ities and the 
Country, and to bury ourselves in sub- 
terraneous Caves, or imitate Eagles and 
other Binls of Prev ; we should retire, like 
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Body of a Man, and placing it an equal 
Ballance with the Air, would be so im- 
moderately large and cumbersome, that 
learned Men have jiidge<l the Management 
and Use of it to be altogether impractic- 
able, an<l as much forbidilen to Man as 
the perpetual Motion. 

This combined onslaught crushed into 
silence the prophetic intelligence of the 
young Chevalier, who, iierhaps, was one of 
M. Santos-Dumoni's forefathers, seeing that 
" Nature DispIayM" 's translated from the 
French. Vet it seems that the Prior- 
Curate would have burned the gallant 
Frenchman at the stake, for flying in the 
face of PriA'i<ience; and one trembles to 
think of the fate that would have overtaken 
the ap()State Bacon! In spite of the 
growth of aerial navigation, and the gloomy 
forebodings of the Counl, we have not yet 
heard of any aeronauts summoned to the 
|)olice court for purloining Fruits and Furni- 
ture from the Habitations of Mankind. 



The phrase "building castlej 
will soon have another and mon 
significance with the 
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Aeroaatitical Institute and Club of Great Britain* 



ACIEXERAL meeting of the Aero- 
nautical Institute and Club was 
held at St. Bride's Institute, Fleet 
Street, on Friday, February 20lh, with 
Mr. P. L. Senecal, the vi<^e-president, in the 
chair. A paper by Mr. W. J. Griffiths, 
entitled, "A Novel Method of Navigating 
the Air," was read, which gave some inter- 
esting particulars of a flying machine built 
on the aeroplane principle. The machine 
con.sists of superposed aeroplanes, sup- 
ported by a framework, and capable of 
being adjusted at any re(iuired angle. The 
car containing the aeronaut an<l machinery 
is suspended below, and the machine is 
driven by .six propellers. 

A paper which, followed, entitled " An 
improved Kile or Flying Machine,' by 
Mes.srs. Tanzal, Poheim, and Simko, gave 
the des<Tipiion of a kite constructed of 
" steppe<l " aeroplanes. This apparatus, 
if furnished with suitable motive ])ower and 
propellers, rould h^ used as a flying 
machine, tht^ desiL^n of the machine irivin'r 
it great stability when in the air. 

A long discussion followe<l the papers, 
and Mr. J. J. Carter gave some details of 
tests carried out by himself for the pur- 
I)ose of discovering the lifting power of 
aeroplanes and aen. curves when driven 
thn ugh the air at diffi n nt speeds. 



ACiFNKKAL meeting of the Aero- 
nautical Institute and Clubwasalso 
held at St. Brides I'oundation In- 
stitute, l^udgaic Circus. K.C.. on March 
joth. Dr. l'\ A. Harion (president) in the 
chair. Vi.scount Nbiiiland was elected a 
vice-president of the Institute. The follow- 
ing appointments were also marie: Official 



con.sulting engineer. Mr. F. L. Raw.son : 
official aeronaut, Mr. Auguste E. (iaudron ; 
official patent agent, Mr. B. King. A com- 
munication was received from the South- 
Ea.st London Engineering Works offering 
members of the Institute the use of their 
lathes and workshops at a nominal fee in 
order that those not ])os.sessing the neces- 
sary facilities might work out their models 
in private and at the least possil)!e cost. 

Dr. barton announced that an exhibition 
ol aeronautical apparatus and a(M'es.sories 
of all descriptions had been arranged bv 
the committee. Sections will be set 
apart for airships (including mrxlels of 
those which are '* heavier than air ' and 
'* lighter than air "), parachutes, flying 
machines, and light motors for driving air- 
ships or ships" ])ropellers. There will 
also be a historical section, and probablv 
sections for foods and clothing sjjeciallv 
ada{)tcd for aeronauts. The exhibition will 
be ojjened on Saturday, July i8th. and 
will remain oi)en for at least one month: 
in fact, if it i)ro\es as popular as is anti- 
cipated, it will remain open for a longer 
period. Medals an<l certificates will l>e 
awarded to exhibitors. 

To cover the exhibition exi)enses a 
guarantee fund was started by the Insti- 
tute, and Dr. Barton was pleased to an- 
nounce that the whole amount was forth 
coming in one evening. As, however, 
others desired to take part in the guaran- 
tee, it had been arranged for them to take 
shares. Notices would be issued shortly 
with reference to the matter by the exhi- 
bition secretary, Mr. Vernon W. Ledger, 
14, Manor Road, Beckenham. It mav 
be interesting to record that the member- 
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ship fee of the Institute will cover an exhi- 
bitor for a (^ertain spare, and he will then 
he able to show a model without cost. If 
the machine or exhibit is of exceptional 
dimensions, an additional fee in proportion 
will be charged. The urrpacking of exhi- 
bits will be done by the Institute free of 
charge, and they will also be insured 
against lire and breakage. In view of the 
fact that the society has only been in 
existence for a period of fifteen months, 
its activity and enterprise are highly com- 
mendable. 



Dr. IJarton's airship, designed to combin* 
both the balloon and aeroplane systems, 
is in cour.se of construction at the Alex- 
andra Palace, where the exhibition is to 
be held ; and in accordance with the pre- 
sident's contract with the War Office, the 
airship will be completed by the time the 
exhibition opens, in order that a series 
of trial trips can be made. The (construc- 
tion of the vehicle has been pushed for- 
ward vigorously, and at the present time 
only the balloon portion remains to be 
Jidded. 



The London Chamber of Commerce. 



Interesting 

SPEAKINO at the monthly dinner of 
the London C'hamber of Commerce 
at the Trocadero on Wednesday 
evening. i8th March. Sir Vincent Kennett- 
Barriiigton said he had some little experi- 
ence of airships and of Sir Hiram Maxim's 
aeroplane, and it was his opinion that it 
was due to ihc efforts of the automobilist 
that weight ha<l been great!) re<luced in 
the machine, rendering the navigation ( f 
the air more feasible. While on a visit 
to Washinglon recently, he had the pleasure 
of seeing Profess(»r Langlev. who was well 
known in the world of aerial navigation, 
and he lefi him with the iini)ression that 
the soluli<Mi of the ditliculiies that beset 
them at the j)resent time did not lie in the 
steering, but in a combination of the air- 
ship and ihe aero])lane. The\ were going 
to be ** married." ht? said, and it was satis- 
factory to know that the American Govern- 
ment and the British Government had 
evince* 1 the most friendly regard for the 
development and improvement of the 
machine. 

Mr. Chas. Jarrott. of the Automobile 
Club, who was present, expressed the con- 



Speeches. 

viction that the introduction of the petrol 
motor would come as a boon to the 
aerial navigator. He descanted eloquently 
upon the joys of travelling in the air. He 
had been in a balloon, but not in an air- 
ship. He experiencetl no .sen.se of speed, 
but sat .still in the dead silence of emj)ty 
.space. He heartily wi.shed succe.ss to all 
aerial navigators who (*ould pursue the 
pleasures (»f their craft in a region where 
the spee<l limit was not recognised. 

Dr. V. Alex. Barton contributed .some 
interesting remarks, and. speaking as pre- 
sident of the Aeronautical Institute, he was 
listene 1 to with great respect. Speaking 
of the fabric of the balloon, he was in 
favour of skin, though very fine silk im 
pregnated with oil he believed held the 
gas as well as anything. At the pre.sent 
time he was building at the Alexandra 
Palace an air.ship uiuler contract with the 
War Office. It was a combination of the 
systems favoured by two opposing bodies 
of aeronaut.s, viz.. the ''lighter than air** 
svstem and the " heavier than air ' .system. 
It was a machine in which movable aero- 
planes were interspersed between the car 
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and the balloon. This airship would he 
1 08ft. long, weigh about ^% tons, or just 
over 1 1,000 lbs., and would be propelled 
by six multiple propellers, each pair being 
driven by an engine which, combined, 
would give 150 h.p. If the results obtained 
were satisfactory, the War Office would 
have another airship built by him, larger 
and stronger, with probably from 600 h.p. 
to 800 h.p. engines. The size and number 
of the aeroplanes would be increased, and 
the baHoon would be strengthened ; but 
its i)roportions would be diminished. Hy 
gradual progress, increasing the size of the 
aeroplanes and the motive power, but 
diminishing the diameter of the balloon, 
he hoped to attain a practical commercial 
airship. He calculated that such an air- 
ship might reach a speed of from sixty 
to eighty miles an hour. 

Dr. Barton let his fancy roam into untold 
possibilities for his ideal in relation to the 
commercial economy of the world. It 
might be used, he said, for the exploration 
of such countries as the Hinterland of the 
West Coast of Africa, the interiors of 
Brazil and Australia, and the country 
stretching far away on either side of large 
rivers like the Amazon and the Congo 
regions now almost inaccessible owing to 
the difficultv of crossing fever-laden swamps 
and den.se fore.sts. He pictured its employ- 
ment in naval and militarv manoeuvres, and 
in the service of the nation in war time, 
when the movements of the enemy might 
be descried from a lofty vantage point in 
the sky. which would otherwise be impo.s- 
sible ; and in communicating the news to 
our own forces, we should become " for.'- 
warned and forearmed." He even fancied 
in the dim future the exhilarating spectacle 
of an airship regatta, which might eclipse 
the glories of the Gordon-Bennett race- 
a remark which created much merriment. 



Mr. Hutchin.son, who followed, said per- 
fection in airship construction could only 
be achieved by experiment. For experi- 
ment, money was required, and there were 
plenty of people in this country who had 
more money than they knew what to do 
with. At pre.sent it was left to the sporadic 
efforts of the few to conduct these costlv 
experiments, and in the interests of man- 
kind and commerce and human progress, 
this should not be. 

The sentiment was cordially endorsed 
by the members present. 



THE AERO CLUB. 

Some 1903 Fixtures. 
That the Aero Club intend to be very 
active diirin*^ the coming season is evident 
from the following preliminary programme 
which it has just issued : 

Ai'K. 25— Saturday. ..Aero Club M«x;tinK, No. 5. at the Cr>stal 

Palace. 
Man y — Saturday. ..Aero Club Meeting, No. 6. at the Crystal 

I'alacf. 
.. J3— Saturday... Aero Club MeetiuK, No. 7, at the 

RanelaKh Club. 
.. 2M- Tiuirs<lay...Aero Club Meeting. No. 8, at the Crystal 

Palace. 
Jink f»— Saturda> . Aero Club Me«*tinn, No. 9. at the 

Kanelajjh Club KveniuK Meeting and 
Ni»{ht .Asreut (alK)ut 9.30.) 
„ 10 -Wedues. . .\ero Club Meeting, No. 10, at the 

Ranela«h Club. (Sixicial MeetinR). 
.. 25 'riuirsday.Aero Club Meeting, No. II, at the 

Cry^tal Palace. 
Jii.v 4— Satunlay .. .Xcro Club Meeting, Nn. 12, at the 

Crystal Palace. 
16— Thurs<l.iy....\(rr<) Club Meeting, No. 13. at the 
Cr>Ntal Palace;. 
.. 25 Saturda\ ....\ero Club Meetiuy, No. 14, at the 

Crystal Palac«\ 
Nov. 25 Wjilnes. ...Anniversary Dinner at the Carlton 

Hotel, I.outlon. 

The ascents from ihe Crystal Palace will 
take place al J.30 p.m. from the Balloon 
(iround. and from the Ranelagh Club, as 
will be announced. Cards of membership 
will be issued to members, which will admit 
them inside the balloon enclosure at the 
Crvslal Pala(*e. Al least two balloons will 
ascend at each meeting. Arrangements 
are being made for mr)tor cars to pursue 
the balloons at some of the meetings, and 
j)rizes will be j)ffered for a cajHure to mem- 
l)ers of I he .Aerr) Club and the Autombile 
Club. Further fixtures will he announced. 
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Kite Flying and the Weather. 



AT the recent annual meeting of the 
Royal Meteorologiral Society, the 
President, Mr. W. H. Dines, de- 
livered an address on " The Method of 
Kite-fl\ing from a Steam Vessel, and 
Meteorological Oliservations obtained there- 
by off the West Coast of Scotland." The 
idea of using kites to obtain meteorological 
observations was said to l)e one of long 
standing, having been put forward .so long 
ago as 1749 by Dr. Alex. Watson, of Glas- 
gow. In 1883 Mr. Archibald used kites to 
di.s<M)ver the (*hange of wind velocity with 
elevation ; but the credit of inaugurating 
the method so extensively used during re- 
cent years was due to Mr. Rotch. who had 
been most successful at kite-flying in 
America, and who had also pointed out the 
advantage that coul<l be gained by using 
a steam vessel for observations at sea. 
Committees had been appointed l)y the 
Ro\al Meteorological So(*iety and the 
British Association, with the result that 
almost daily observations were made during 
the months of June, Jul\. and August last 
year, at first from a land station and after- 
wards from the deck of a small steam tug, 
at Crinan, on the West coast of Scotland. 
For observations to the height of 4,000 or 
5,000 feet, the apparatus ret pi i red was not 
costly ; but for higher elevations a more 
extensive outfit was neces.sary. A detailed 
description of the apparatus which had 
been perfecte<l by himself was given by 
the president, as well as his method of 
making the observations. A steam engine 
was found preferable for the winding of 
the several miles of wire necessary for an 
ordinarily high observation. It was found 
practicable to procure eight miles of wire 
in one piece. A good kite was the most 



important of all the apparatus, and that 
recommended was a modified form of the 
Hargreave kite. In addition to the apna- 
ratus, at least three .skillecl per.sons were 
required to assist in the observation, ex- 
cept under the most favourable circum- 
stances. Self-recording instruments were 
sent up on every occasion when the wind 
was strong enough ; they were huog from 
the wire, about 200ft. below' the kite, and 
consisted of a self-recording aneroid baro- 
meter to give the height, a thermograph, 
and a self - recording air hygrometer. 
These instruments weighed three pounds, 
and with ver\- light winds could not {ye 
.sent up. Observations were made to the 
height of 15,000ft., and this entailed the 
use of four kites. At Crinan, with a wind 
anywhere from the west, the observations 
might be taken as equivalent to ascents 
over the Atlantic Ocean. A great uni- 
formity of temperature was found to pre- 
vail from hour to hour over the sea, and 
Mr. Dines gave it as his belief that the 
dail\ range of temperature over the ocean 
is less than 0.5"^. Less change of wind 
direction was found over the sea than over 
the land. On .several occasions it was dis- 
covered that the wind was blowing with a 
velocity of from thirty to forty miles per 
hour at a height of i. 000ft., when it was 
almost calm at the .surface, and it was 
generally found that the wind increased 
slightly with increasing elevation. No sign 
of any electrical manifestation was ever 
ob.served ; but means were taken to obviate 
any interfering cause by electricity. 

A French firm are buildir>g. loo h.p. 
motors for balloons, one of six cvlinders 
and the other of four cylinders, the latter 
for M. Jacques Lebaudy. 



288 



Flying. 



April, 1903. 



Short Flights* 



A verv enthusiastir ladv aeronaut is Miss 
Vera lUitler, the daiij^hter of Mr. Y . Butler, 
the well-known hallocmisl and autocarist. 
This lady had an interesting; article in The 
f\ir rerently dealing with ** Scmie Impres- 
sions of Hall(H»ninj;." 

'^>r -^r -^r 

Japan, keeping pace as usual with the 
most advanced modern meiho<ls, has de- 
cided on a ])alloon service for its army, and 
has entrusted its organisation and direction 
to an officer who has made ballooning a 
speciality. This officer, (^iptain 'I'oku- 
naga, is now travelling abroad, studying all 
forms of aerial navigation in Europe and 
America, and the Japanese (Jovernment. it 
is said, will give him every oppcutunity to 
further his researches and exi)eriments. 
The Department of Strategy of the Japenese 
army is especially interested in this matter, 
and will have constructed shortly an e.\i)eri- 
mental building where the balloons and 
apparatus can be tested, with the view of 
adoi)ting, or. perhaps, inventing, some form 
of airship for the manccuvres of the Im- 
perial army. 
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An Italian engineer has invented a ne\% 
steerable balloon whi(*h he calls an 
'* aerial waggon.'' It is rectangular in form, 
is fitted with an 8 h.p. motor, and has 
three screws, two for ascending purj o.ses 
and one for driving the balloon through 
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In ihe course of an address at Brighton 
the hon. secTetary of the Aeronautical 
Society of Cireat Britain announced that, 
with a view to solving, if i)o.ssible, .some of 
the dillicnilt j)rol)lems connected with air 
currents above 3.000 feet, arrangements 
were in progress for holding, at an earlv 
date, a great international kile-f1\ing com- 
petition. The experiments, which would 
probably take j)lace near Brighton, were 
likely to |)rove the most important of the 
kind in the histor\ of aerial navigation. 
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